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TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 
CONCERNING A FjJWt*6hUNDER 35 U.S.C. 371 


ATTORNEY'S DOCKET NUMBER 

0230-0169P 


U.S. APPLIC^I^N^p^l^w^s<^70T{^5) 


INTERNATIONAL APPLICATIONXoO INTERNATIONAL FILING DATE 
PCT/JP0O/02O80[ OCT 0 ' 2001 g\ March 31, 2000 


PRIORITY DATE CLAIMED 

April 1, 1999 


TITLE OF INVENTION U 

NOVEL PROTEINS^GENE ENC^^JG THE SAME AND METHOD OF UTILIZATION THEREOF 


APPLICANT(S) FOR DO/EO/US X£ TR An ^$r 

SHA/SP&gri; AOKI , Yoshihiko,- NISHI, Yoshisuke 



Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information.- 



1. |XJ This is a FIRST submission of items concerning a filing under 35 U.S.C. 371. 

2. O This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371. 

3. [X] This express request to begin national examination procedures (35 U.S.C. 371(f)) at any time rather than delay 

examination until the expiration of the applicable time limit set in 35 U.S.C. 371(b) and PCT Articles 22 and 39 (1). 

4. [X3 The US has been elected by the expiration of 19 months from the priority date (Article 31). 

5. [><] A copy of the International Application as filed (35 U.S.C. 371(c)(2)) 

a. 1 | is transmitted herewith (required only if not transmitted by the International Bureau). 
b:.[X] has been transmitted by the International Bureau. WO 00/60075 

c. | | is not required, as the application was filed in the United States Receiving Office (RO/US). 

6. [X^ Art English language translation of the International Application as filed (35 U.S.C. 371(c)(2)). 

a. t^d is transmitted herewith. 

b. [^] has been previously submitted under 35 U.S.C. 154(d)(4) 

7. [>2 Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371(c)(3)). 

a. are transmitted herewith (required only if not transmitted by the International Bureau). 

b. \^\ have been transmitted by the International Bureau. 

c. have not been made; however, the time limit for making such amendments has NOT expired. 

d. [X] have not been made and will not be made. 

8. An English language translation of the amendments to the claims under PCT Article 19(35U.S.C.371 (c)(3)). 

9. [X] An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4)). 

10. An English language translation of the annexes of the International Preliminary Examination Report under PCT Article 36 
(35 U.S.C. 371(c)(5)). 

Items 11.. to 20. below concern document(s) or information included: 

1 1 . [><] An Information Disclosure Statement under 37 CFR 1 .97 and 1 .98, Form PTO- 1 449(s), and International Search Report 
(PCT/ISA/210). 

An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included. 
A FIRST preliminary amendment. 

A SECOND or SUBSEQUENT preliminary amendment. 
A substitute specification. 

A change of power of attorney and/or address letter. 

A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.2 and 35 U.S.C. 1.821-1.825. 
A second copy of the published international application under 35 U.S.C. 154(d)(4). 

A second copy of the English language translation of the international application under 35 U.S.C. 154(d)(4). 
Other items or information: 

1. ) Verification of Translation 

2. ) PCT Request 

3. ) International Preliminary Examination Report (PCT/IPEA/409) 

4. ) Six (6) pages of Sequence Listing 

5. ) Zero (0) sheets of Formal Drawings 



12. □ 

is. IE! 

14. □ 

15. □ 

16. □ 

17. □ 

18. □ 

19. □ 
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US- APPLICATION NO (irki.own. sec 37 CFR 1.5) INTERNATIONAL APPLICATION NO ATTORNEY'S DOCKET NUMBER 

Q<J^§v37 905 PCT/JP00/02080 0230-0169P 


21. The following fees are submitted: 

BASIC NATIONAL FEE (37 CFR 1.492(a)(l)-(5): 

Neither international preliminary examination fee (37 CFR 1.482) 

nor international search fee (37 CFR 1.445(a)(2)) paid to USPTO 

and International Search Report not prepared by the EPO or JPO $1 ,040.00 

International preliminary examination fee (37 CFR 1 .482) not paid to 

USPTO but International Search Report prepared by the EPO or JPO $890.00 

International preliminary examination fee (37 CFR 1.482) not paid to USPTO 

but international search fee (37 CFR 1 .445(a)(2)) paid to USPTO $740.00 

International preliminary examination fee (37 CFR 1.482) paid to USPTO 

but all claims did not satisfy provisions of PCT Article 33(l)-(4) $710.00 

International preliminary examination fee (37 CFR 1 .482) paid to USPTO 

and all claims satisfied provisions of PCT Article 33(l)-(4) $100.00 

ENTER APPROPRIATE BASIC FEE AMOUNT = 


CALCULATIONS PTO USE ONLY 




$ 890.00 




Surcharge of $130.00 for furnishing the oath or declaration later than | | 20 | | 30 

months from the earliest claimed priority date (37 CFR 1.492(e)). 


$ 0 




CLAIMS 


NUMBER FILED 


NUMBER EXTRA 


RATE 




Total Claims 


50 - 20 = 


30 


X $18.00 


$ 540.00 




Independent Claims 


10 - 3 = 


7 


X $84.00 


$ 588.00 




MULTIPLE DEPENDENT CLAIM(S) (if applicable) Yes 


+ $280.00 


$ 280.00 




TOTAL OF ABOVE CALCULATIONS = 


$ 2298.00 




I I Applicant claims small entity status. See 37 CFR 1 .27. The fees indicated above are 
reduced by 1/2. 


$ 0 




SUBTOTAL = 


$ 2298.00 




Processing fee of $130.00 for furnishing the English translation later than |_|20 1 130 
months from the earliest claimed priority date (37 CFR 1.492(f)). + 


$ 0 




TOTAL NATIONAL FEE = 


$ 2298.00 




Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be 
accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 per property + 


$ 0 




TOTAL FEES ENCLOSED = 


$ 2298.00 






Amount to be: 
refunded 


$ 


charged 


$ 



a. ^ A check in the amount of $ 2298.00 to cover the above fees is enclosed. 



b. O Please charge my Deposit Account. No. in the amount of $ to cover the above fees. 

A duplicate copy of this sheet is enclosed. 

c. £3 The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any 

overpayment to Deposit Account No. 02-2448 . 

NOTE: Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met, a petition to revive (37 CFR 
1.137(a) or (b)) must be filed and granted to restore the application to pending status. 

Send all correspondence to: 

Birch, Stewart, Kolasch & Birch, LLP or Customer No. 2292 
P.O. Box 747 

Falls Church, VA 22040-0747 
(703) 205-8000 

Date: October 1, 2001 



Jcgc. 



By ^//'f^^J^X^ 
GeraMM. Murphy, Jr., #28,977 
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IN THE U.S. PATENT AND TRADEMARK OFFICE 



Applicant: 



Shiken SHA et al. 



Conf.: 



5513 



Appl. No.: 



09/937,905 



Group: 



1645 



Filed: 



October 1,2001 



Examiner: 



TO BE ASSIGNED 



For: 



NOVEL PROTEINS, GENE ENCODING THE SAME AND 
METHOD OF UTILIZATION THEREOF 



AMENDMENT 



Assistant Commissioner for Patents 



January 14, 2002 



Washington, DC 2023 1 
Sir: 

In response to the Notification of Missing Requirements Under 35 U.S.C. 371 in the United 
States Designated/Elected Office (DO/EO/US) mailed November 14, 2001, the following 
amendments and remarks are respectfully submitted in connection with the above-identified 
application. 

In the Specification : 

Please replace the paragraph beginning on page 3, line 17, with the following rewritten paragraph: 
In other words, the present invention provides a gene encoding: (a) a protein having the amino acid 
sequence listed as SEQ ID NO:2 of the Sequence Listing; (b) a protein having the amino acid sequence 
listed as SEQ ID NO:2 of the Sequence Listing with one or more amino acid deletions, substitutions, 
additions or insertions and also binding to an antibody or its fragment that is active to induce granulocyte 
colony-stimulating factor; or (c) a protein having at least 50% homology with the amino acid sequence 
listed as SEQ ID NO:2 and also binding to an antibody or its fragment that is active to induce granulocyte 
colony-stimulating factor. 
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Please replace the paragraph beginning on page 4, line 1 , with the following rewritten paragraph: 
The invention further provides a gene encoding: (a) a protein having the amino acid sequence 
listed as SEQ ID NO:4 of the Sequence Listing; (b) a protein having the amino acid sequence listed 
as SEQ ID NO:4 of the Sequence Listing with one or more amino acid deletions, substitutions, 
additions or insertions and also binding to an antibody or its fragment that is active to induce 
granulocyte colony-stimulating factor; or (c) a protein having at least 50% homology with the amino 
acid sequence listed as SEQ ID NO:4 and also binding to an antibody or its fragment that is active to 
induce granulocyte colony-stimulating factor. 

Please replace the paragraph beginning on page 4, line 13, with the following rewritten paragraph: 
The invention further provides a gene having: (a) the nucleotide sequence listed as SEQ ID 
NO:l of the Sequence Listing; (b) a nucleotide sequence which is the nucleotide sequence listed as 
SEQ ID NO:l of the Sequence Listing with one or more nucleotide deletions, substitutions, additions 
or insertions and which encodes a protein that can bind to an antibody or its fragment that is active to 
induce granulocyte colony-stimulating factor; or (c) a nucleotide sequence which hybridizes with 
DNA having the nucleotide sequence listed as SEQ ID NO:l of the Sequence Listing under stringent 
conditions and encodes a protein that can bind to an antibody or its fragments that are active to 
induce granulocyte colony-stimulating factor. 

Please replace the paragraph beginning on page 4, line 26, with the following rewritten paragraph: 
The invention further provides a gene having: (a) the nucleotide sequence listed as SEQ ID 
NO:3 of the Sequence Listing; (b) a nucleotide sequence which is the nucleotide sequence listed as 
SEQ ID NO:3 of the Sequence Listing with one or more nucleotide deletions, substitutions, additions 
or insertions and which encodes a protein that can bind to an antibody or its fragment that is active to 
induce granulocyte colony-stimulating factor; or (c) a nucleotide sequence which hybridizes with 
DNA having the nucleotide sequence listed as SEQ ID NO:3 of the Sequence Listing under stringent 
conditions and encodes a protein that can bind to an antibody or its fragment that is active to induce 
granulocyte colony-stimulating factor. 
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Please replace the paragraph beginning on page 5, line 1 7, with the following rewritten paragraph: 
The invention further provides a DNA fragment containing: (1) the nucleotide sequence from 
position 519 to position 736, the nucleotide sequence from position 666 to position 689, the 
nucleotide sequence from position 381 to position 403 or the nucleotide sequence from position 709 
to position 727 of the nucleotide sequence listed as SEQ ID NO:l of the Sequence Listing; (2) a 
nucleotide sequence which is any of the nucleotide sequences of (1) above with one or more 
nucleotide deletions, substitutions, additions or insertions; or (3) a nucleotide sequence which has at 
least 80% homology with any of the nucleotide sequences of (1) above. 

Please replace the paragraph beginning on page 6, line 1, with the following rewritten 
paragraph: 

The invention further provides a gene containing: (1) the nucleotide sequence from position 
519 to position 736, the nucleotide sequence from position 666 to position 689, the nucleotide 
sequence from position 381 to position 403 or the nucleotide sequence from position 709 to position 
727 of the nucleotide sequence listed as SEQ ID NO:l of the Sequence Listing; (2) a nucleotide 
sequence which is any of the nucleotide sequences of (1) above with one or more nucleotide 
deletions, substitutions, additions or insertions; or (3) a nucleotide sequence which has at least 80% 
homology with any of the nucleotide sequences of (1) above; and encoding a protein that can bind to 
an antibody or its fragments that are active to induce granulocyte colony-stimulating factor. 

Please replace the paragraph beginning on page 6, line 15, with the following rewritten 
paragraph: 

The invention further provides any of the following proteins: (a) a protein having the amino 
acid sequence listed as SEQ ID NO:2 of the Sequence Listing; (b) a protein having the amino acid 
sequence listed as SEQ ID NO:2 of the Sequence Listing with one or more amino acid deletions, 
substitutions, additions or insertions and also binding to an antibody or its fragment that is active to 
induce granulocyte colony-stimulating factor; (c) a protein having at least 50% homology with the 
amino acid sequence listed as SEQ ID NO:2 and also binding to an antibody or its fragment that is 
active to induce granulocyte colony-stimulating factor; or (d) a protein that is encoded by DNA 
which hybridizes with DNA having the nucleotide sequence listed as SEQ ID NO:l of the Sequence 
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Listing under stringent conditions and that binds to an antibody or its fragments that are active to 
induce granulocyte colony-stimulating factor. 

Please replace the paragraph beginning on page 7, line 4, with the following rewritten 
paragraph: 

The invention further provides any of the following proteins: (a) a protein having the amino 
acid sequence listed as SEQ ID NO:4 of the Sequence Listing; (b) a protein having the amino acid 
sequence listed as SEQ ID NO:4 of the Sequence Listing with one or more amino acid deletions, 
substitutions, additions or insertions and also binding to an antibody or its fragment that is active to 
induce granulocyte colony-stimulating factor; (c) a protein having at least 50% homology with the 
amino acid sequence listed as SEQ ID NO:4 and also binding to an antibody or its fragment that is 
active to induce granulocyte colony-stimulating factor; or (d) a protein that is encoded by DNA 
which hybridizes with DNA having the nucleotide sequence listed as SEQ ID NO:3 of the Sequence 
Listing under stringent conditions and that binds to an antibody or its fragment that is active to 
induce granulocyte colony-stimulating factor. 

Please replace the paragraph beginning on page 7, line 28, with the following rewritten 
paragraph: 

The invention further provides a protein comprising any of the followings: (1) the amino acid 
sequence from residues 1 to 91, the amino acid sequence from residues 50 to 146, the amino acid 
sequence from residues 1 to 78, the amino acid sequence from residues 200 to 241, the amino acid 
sequence from residues 172 to 241, the amino acid sequence from residues 103 to 150 or the amino 
acid sequence from residues 169 to 241 of the amino acid sequence listed as SEQ ID NO:2 of the 
Sequence Listing; (2) an amino acid sequence which is any of the amino acid sequences of (1) above 
with one or more amino acid deletions, substitutions, additions or insertions; or (3) an amino acid 
sequence having at least 70% homology with any of the amino acid sequences of (1) above. 

Please replace the paragraph beginning on page 8, line 14, with the following rewritten 
paragraph: 

The invention further provides a protein comprising any of the followings: (1) the amino acid 
sequence from residues 1 to 91, the amino acid sequence from residues 50 to 146, the amino acid 
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sequence from residues 1 to 78, the amino acid sequence from residues 200 to 241, the amino acid 
sequence from residues 172 to 241, the amino acid sequence from residues 103 to 150 or the amino 
acid sequence from residues 169 to 241 of the amino acid sequence listed as SEQ ID NO:2 of the 
Sequence Listing; (2) an amino acid sequence which is any of the amino acid sequences of (1) above 
with one or more amino acid deletions, substitutions, additions or insertions; or (3) an amino acid 
sequence having at least 70% homology with any of the amino acid sequences of (1) above, and also 
binding to an antibody or its fragments that are active to induce granulocyte colony-stimulating 
factor. 

Please replace the paragraph beginning on page 17, line 5, with the following rewritten 
paragraph: 

The present invention provides a gene which encodes the protein having the amino acid 
sequence listed as SEQ ID NO: l of the Sequence Listing or a protein which is homologous thereto. 
The invention also provides a gene having the nucleotide sequence listed as SEQ ID NO:l of the 
Sequence Listing or a nucleotide sequence which is homologous thereto. 

Please replace the paragraph beginning on page 1 7, line 1 6, with the following rewritten 
paragraph: 

The gene of the invention will typically have the nucleotide sequence listed as SEQ ID NO:l 
of the Sequence Listing, but this is only the sequence of a clone (MMR19) obtained in the following 
examples to represent an embodiment of the invention. Those skilled in the art are well aware that 
natural genes have a small number of variations depending on the breeding conditions of the 
biological species that produce it, and on the ecosystem, or on the presence of highly similar 
isozymes. Consequently, the "gene" of the invention is not limited to the gene having the nucleotide 
sequence listed as SEQ ID NO:l of the Sequence Listing but also includes all genes encoding 
proteins having the characters described in the present specification. 

Please replace the paragraph beginning on page 19, line 1, with the following rewritten 
paragraph: 

A homologous gene cloned by hybridization in this manner has at least 70%, preferably at 
least 80%, more preferably at least 90%, even more preferably at least 95% and most preferably at 

5 



€?i'«P !i 33; 7' «-3 OS ,„ .1 Oii; .1, Gi :1 



Application No. 09/937,905 

least 98% homology with respect to the nucleotide sequence listed as SEQ ID NO:l of the Sequence 
Listing. 

Please replace the paragraph beginning on page 19, line 9, with the following rewritten 
paragraph: 

The present invention provides the protein having the amino acid sequence listed as SEQ ID 
NO:l of the Sequence Listing or a protein homologous thereto. 

Please replace the paragraph beginning on page 1 9, line 1 2, with the following rewritten 
paragraph: 

The protein having the amino acid sequence listed as SEQ ID NO:l of the Sequence Listing 
according to the invention may be obtained by incorporating the gene encoding therefor into an 
appropriate expression vector, transforming this vectors to an appropriate host and expressing the 
recombinant protein. However, the source and preparation method are not restricted so long as the 
protein of the invention has the characters described in the present specification, and it may be a 
naturally produced protein, a protein expressed from recombinant DNA by a genetic engineering 
method or a protein chemically synthesized. 

Please replace the paragraph beginning on page 19, line 24, with the following rewritten 
paragraph: 

The protein of the invention will typically have the sequence of 241 amino acids listed as 
SEQ ID NO:l of the Sequence Listing. However, those skilled in the art are well aware that natural 
proteins include variations of one or more amino acids due to gene variation depending on the 
breeding conditions of biological species that produce it, on the ecosystem, the presence of highly 
similar isozymes. The term "amino acid variation" as used here means one or more amino acid 
substitutions, deletions, insertions and/or additions. The "protein" of the invention has the amino 
acid sequence listed as SEQ ID NO:l based on deduction from the nucleotide sequence of the cloned 
gene, but it is not limited only to proteins with that sequence and is intended to include all 
homologous proteins that have the characteristics described in the present specification. The 
homology is at least 50%, preferably at least 60%, more preferably at least 70%, more preferably at 
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least 80%, even more preferably at least 90%, yet more preferably at least 95% and most preferably 
at least 98%. 

Please replace the paragraph beginning on page 21, line 16, with the following rewritten 
paragraph: 

The total RNA is extracted from a human macrophage cell line (THP-1, U937, HL-60) by 
guanidium thiocyanate-phenol-chloroform single-step extraction (Laboratory Manuals of Genetic 
Engineering, 3rd Edition, pp. 83-84, 1996), and purified using an oligo(dT) cellulose column, to 
obtain poly(A) + RNA. Reverse transcriptase (MMLV-RTase) and DNA polymerase are used to 
synthesize double-stranded cDNA. The double-stranded cDNA is used to construct a cDNA library 
using a A.ZAPII phage vector by the method of Gubler-Hoffmann (Gubler, U. and Hoffmann, B.J.: 
Gene, 25:263-269, 1983). A probe is then prepared by amplifying a DNA sequence using a primer 
DNA that can amplify a sequence in the region of the nucleotide sequence (SEQ ID NO:l) of the 
mouse cDNA (MMR19 clone) disclosed in the present specification, having high homology with the 
human sequence (for example, the region from position 172 to position 241 of SEQ ID NO:l which 
has been found to have 91% homology with the human sequence) and the template DNA from the 
human macrophage cell cDNA library. Or region (for example, the region from position 1 72 to 
position 241 of SEQ ID NO:l) is used directly as the probe for screening the cDNA encoding the 
entire length of the target protein from the human macrophage cell cDNA library. The cDNA 
nucleotide sequence is analyzed by the Primer Walking method. The cDNA confirmed to encode 
the entire length of the target protein is introduced into a baculovirus to express a protein, which can 
be purified with an affinity column to obtain the human-type homologous protein. 

Please replace the paragraph beginning on page 22, line 1 6, with the following rewritten 
paragraph: 

As explained above, the present invention relates to the gene or protein having the nucleotide 
sequence listed as SEQ ID NO:l or the amino acid sequence listed as SEQ ID NO:2, and to genes 
and proteins which are homologous thereto. As a result of a search to determine whether or not 
sequences homologous to the nucleotide sequence listed as SEQ ID NO:l and the amino acid 
sequence listed as SEQ ID NO:2 provided by the invention are present in other organisms, it was 
confirmed that human ESTs (expressed sequence tags) include sequences having high homology 
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with the gene of the invention (see Example 3 below). It will therefore be readily appreciated that 
the human-derived homologous gene can also be isolated by screening of a human-derived gene 
library (cDNA library, etc.) using the human-derived ESTs having high homology with the 
nucleotide sequence of the invention as the probe. 

Please replace the paragraph beginning on page 23, line 4, with the following rewritten 
paragraph: 

As described above, a database search revealed that portions (i.e. DNA fragments) of the 
nucleotide sequence listed as SEQ ID NO:l according to the invention are conserved, having high 
homology with the human sequence. Such DNA fragments are useful as probes for screening of the 
human-derived homologous gene, and therefore constitute one aspect of the present invention. The 
DNA fragments include DNA fragments containing the nucleotide sequence from position 5 1 9 to 
position 736, the nucleotide sequence from position 666 to position 689, the nucleotide sequence 
from position 381 to position 403 or the nucleotide sequence from position 709 to position 727 of 
the nucleotide sequence listed as SEQ ID NO:l of the Sequence Listing, while DNA fragments 
containing a nucleotide sequence which is any of these nucleotide sequences with one or more 
nucleotide deletions, substitutions, additions or insertions or a nucleotide sequence which has at least 
80%, preferably at least 85%, more preferably at least 90%, even more preferably at least 95% and 
most preferably at least 98% homology with any of these nucleotide sequences, are also within the 
scope of the invention. 

Please replace the paragraph beginning on page 23, line 25, with the following rewritten 
paragraph: 

A database search also revealed that a portion of the amino acid sequence listed as SEQ ID 
NO:2 according to the invention is conserved with high homology in the human sequence. Protein 
fragments comprising portions of the protein of the invention are also useful as reagents for analysis 
and isolation of antibodies with G-CSF inducing activity, as is the protein of the invention, and also 
have potential utility as a drug like the protein of the invention, and thus constitute an aspect of the 
invention. 
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Please replace the paragraph beginning on page 24, line 6, with the following rewritten 
paragraph: 

The mentioned proteins include the amino acid sequences from residues 1 to 91, 50 to 146, 1 
to 78, 200 to 241, 172 to 241, 103 to 150, and 169 to 241 of the amino acid sequence listed as SEQ 
ID NO:2 of the Sequence Listing, while proteins containing an amino acid sequence which is any of 
these amino acid sequences with one or more amino acid deletions, substitutions, additions or 
insertions or an amino acid sequence having at least 70%, preferably at least 80%, more preferably at 
least 85%, even more preferably at least 90%, even more preferably at least 95% and most 
preferably at least 98% homology with any of these amino acid sequences, are also within the scope 
of the invention. 

Please replace the paragraph beginning on page 24, line 1 9, with the following rewritten 
paragraph: 

The present inventors have determined the nucleotide sequence of the human-type antigen 
gene by a method similar to the one described above (see Example 4 below). Consequently, the 
present invention provides a gene having the nucleotide sequence listed as SEQ ID NO:3 of the 
Sequence Listing or having a nucleotide sequence which is homologous thereto. The invention also 
provides a protein having the amino acid sequence listed as SEQ ID NO:4 of the Sequence Listing or 
a protein which is homologous thereto. Here, "homologous" means that the scope of the invention is 
not limited to the gene having the nucleotide sequence listed as SEQ ID NO:3 or the protein having 
the amino acid sequence listed as SEQ ID NO:4, as was explained in the part of "Gene of the 
invention" and "Protein of the invention" described above. 

Please replace the paragraph beginning on page 43, line 19, with the following rewritten 
paragraph: 

The protein of the invention used for screening is preferably (a) a protein having the amino 
acid sequence listed as SEQ ID NO:4 of the Sequence Listing; (b) a protein having the amino acid 
sequence listed as SEQ ID NO:4 of the Sequence Listing with one or more amino acid deletions, 
substitutions, additions or insertions and also binding to an antibody or its fragment that is active to 
induce granulocyte colony-stimulating factor; (c) a protein having at least 50% (preferably at least 
60%, more preferably at least 70%, even more preferably at least 80%, even more preferably at least 
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90%, especially preferably at least 94% and most preferably at least 98%) homology with the amino 
acid sequence listed as SEQ ID NO:4 and also binding to an antibody or its fragment that is active to 
induce granulocyte colony-stimulating factor; or (d) a protein that is encoded by DNA which 
hybridizes with DNA having the nucleotide sequence listed as SEQ ID NO:3 of the Sequence 
Listing under stringent conditions and that binds to an antibody or its fragment that is active to 
induce granulocyte colony-stimulating factor. 

Please replace the paragraph beginning on page 55, line 9, with the following rewritten 
paragraph: 

Based on the results of the nucleotide sequence analyses, a clone MMR19 was found to have 
the 840 bp nucleotide sequence of the full length cDNA which included the open reading frame of 
the protein. The nucleotide sequence of the clone MMR19 is listed as SEQ ID NO:l of the 
Sequence Listing. 

Please replace the paragraph beginning on page 55, line 18, with the following rewritten 
paragraph: 

The primary structure of the protein (MMR-CAM) (listed as SEQ ID NOS:l & 2 in the 
Sequence Listing) deduced from the nucleotide sequence of the gene analyzed (5) consists of 241 
amino acid residues, and the molecular weight as estimated from the amino acid sequence was 
approximately 27 kDa. MMR-CAM is thought to be a type I membrane glycoprotein with one 
membrane-spanning domain, which comprises an extracellular portion of 1 07 amino acids, a 
membrane-spanning portion of 23 amino acids and an intracellular portion of 1 1 1 amino acids. 
Homology search showed that no molecules were found similar to the protein of the invention in 
terms of the structure, suggesting that the protein of the invention does not belong to the existing 
family. Also, there is a portion with the extensive modifications by the type O sugar chains was 
present in the extracellular domain. Phosphorylation sites for protein kinase C, tyrosine kinase, etc. 
are present in the intracellular domain. These sugar chain binding sites and phosphorylation sites are 
believed to play on very important role in signal transduction. 

Please replace the paragraph beginning on page 56, line 27, with the following rewritten 
paragraph: 
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A data-search was conducted for human genes homologous to the nucleotide sequence and 
amino acid sequence listed as SEQ ID NO:l and determined in Example 1 on both the amino acid 
level and the DNA level databases using (DNA DATA BANK of JAPAN (DDBJ): Dept. of 
Education, National Institute of Genetics, Center for Information Biology). The results are shown in 
Tables 1 and 2. These results suggest that the gene of the invention is also conserved in humans 
with high homology. 

Please replace Table 1 beginning on page 57 with the following rewritten paragraph: 
Table 1 : Homology on amino acid level 



Position within amino acid 
sequence of SEQ ID NO:l 


Matching in 
human homologue 


1 to 91 


83/91 (91%) 


50 to 146 


83/97 (85%) 


1 to 78 


70/78 (89%) 


200 to 241 


40/42 (95%) 


172 to 241 


67/70 (95%) 


103 to 150 


46/48 (95%) 


169 to 241 


58/73 (79%) 



Please replace Table 2 beginning on page 57 with the following rewritten paragraph: 



Table 2: Homology on DNA level 



Position within nucleotide 


Matching in 


sequence of SEQ ID NO:l 


human homologue 


519 to 736 


189/218 (86%) 


666 to 689 


23/24 (95%) 


381 to 403 


22/23 (95%) 


709 to 727 


19/19 (100%) 
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Please replace the paragraph beginning on page 58, line 3, with the following rewritten 
paragraph: 

Guanidium thiocyanate -phenol-chloroform extraction was used to extract total RNA from 
human normal brain tissue, and the poly(A) + RNA was purified using oligo(dT) cellulose. cDNA 
was synthesized from the Poly(A) + RNA using reverse transcriptase (MMLV-RTase) and DNA 
polymerase. A sense primer of position 4 to 22 (CCATGTCTGGCTGTCAAGC (SEQ ID NO: 5)) 
and an antisense primer of position 714 to 724 (CCATTTTCTCCAACTGGGAGC (SEQ ID NO:6)) 
of the mouse antigen gene (MMR19) sequence were prepared, and these primers and the human 
normal brain tissue cDNA as the template were used for PCR reaction. As a result, a partial cDNA 
of the human homologue of the mouse antigen gene (MMR19) was obtained. Next, the 3'RACE 
method and 5'RACE method were carried out using a specific primer (GSP) for the human 
homologue partial cDNA and an adapter primer. An antisense primer 

(GTCAGAAGAGATTCAGGGTGACC (SEQ ID NO:7)) was prepared from the 3' RACE fragment 
and a sense primer (AAGCCGTG CGGAGATTGGAGG (SEQ ID NO:8)) from the 5' RACE 
fragment. As a result of LD-PCR, the full length cDNA of the human homologue including the open 
reading frame was obtained. The Primer Walking method was used to elucidate the 924 bp 
nucleotide sequence of the cDNA. The obtained nucleotide sequence is listed as SEQ ID NO: 3 of 
the Sequence Listing. The nucleotide sequence of the human homologue cDNA (924 bp) showed 
84.8% homology (with 712 matching nucleotides out of 924) with the nucleotide sequence of the 
mouse antigen gene cDNA (840 bp). 

Please replace the paragraph beginning on page 59, line 1, with the following rewritten 
paragraph: 

The primary structure of the protein deduced from the nucleotide sequence of the obtained 
gene is listed as SEQ ID NOS:3 & 4, consisting of 242 amino acids. The deduced amino acid 
sequence showed 93.8% homology with the mouse form (with 226 matching residues out of 242). 
This protein is also thought to be a type I membrane glycoprotein with one membrane-spanning 
domain. 
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Please delete the Sequence Listing, origjnally filed October 1, 2001 . Please insert the 
Substitute Sequence Listing enclosed herewith immediately after the abstract. 



In the Claims: 

1 . (Amended) A gene encoding: 

(a) a protein having the amino acid sequence listed as SEQ ID NO:2 of the Sequence Listing; 

(b) a protein having the amino acid sequence listed as SEQ ID NO:2 of the Sequence Listing 
with one or more amino acid deletions, substitutions, additions or insertions and also binding to an 
antibody or its fragment that is active to induce granulocyte colony-stimulating factor; or 

(c) a protein having at least 50% homology with the amino acid sequence listed as SEQ ID 
NO:2 and also binding to an antibody or its fragment that is active to induce granulocyte colony- 
stimulating factor. 

2. (Amended) A gene having: 

(a) the nucleotide sequence listed as SEQ ID NO:l of the Sequence Listing; 

(b) a nucleotide sequence which is the nucleotide sequence listed as SEQ ID NO:l of the 
Sequence Listing with one or more nucleotide deletions, substitutions, additions or insertions and 
which encodes a protein that can bind to an antibody or its fragment that is active to induce 
granulocyte colony-stimulating factor; or 

(c) a nucleotide sequence which hybridizes with DNA having the nucleotide sequence listed 
as SEQ ID NO:l of the Sequence Listing under stringent conditions and encodes a protein that can 
bind to an antibody or its fragment that is active to induce granulocyte colony-stimulating factor. 

3. (Amended) A gene encoding: 

(a) a protein having the amino acid sequence listed as SEQ ID NO:4 of the Sequence Listing; 

(b) a protein having the amino acid sequence listed as SEQ ID NO:4 of the Sequence Listing 
with one or more amino acid deletions, substitutions, additions or insertions and also binding to an 
antibody or its fragment that is active to induce granulocyte colony-stimulating factor; or 
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(c) a protein having at least 50% homology with the amino acid sequence listed as SEQ ID 
NO:4 and also binding to an antibody or its fragment that is active to induce granulocyte colony- 
stimulating factor. 

4. (Amended) A gene having: 

(a) the nucleotide sequence listed as SEQ ID NO:3 of the Sequence Listing; 

(b) a nucleotide sequence which is the nucleotide sequence listed as SEQ ID NO:3 of the 
Sequence Listing with one or more nucleotide deletions, substitutions, additions or insertions and 
which encodes a protein that can bind to an antibody or its fragment that is active to induce 
granulocyte colony-stimulating factor; or 

(c) a nucleotide sequence which hybridizes with DNA having the nucleotide sequence listed 
as SEQ ID NO:3 of the Sequence Listing under stringent conditions and encodes a protein that can 
bind to an antibody or its fragment that is active to induce granulocyte colony-stimulating factor. 

7. (Amended) A DNA fragment containing: 

(1) the nucleotide sequence from position 519 to position 736, the nucleotide sequence from 
position 666 to position 689, the nucleotide sequence from position 381 to position 403 or the 
nucleotide sequence from position 709 to position 727 of the nucleotide sequence listed as SEQ ID 
NO:l of the Sequence Listing; 

(2) a nucleotide sequence which is any of the nucleotide sequences of (1) with one or more 
nucleotide deletions, substitutions, additions or insertions; or 

(3) a nucleotide sequence which has at least 80% homology with any of the nucleotide 
sequences of (1). 

8. (Amended) A gene containing: 

(1) the nucleotide sequence from position 519 to position 736, the nucleotide sequence from 
position 666 to position 689, the nucleotide sequence from position 381 to position 403 or the 
nucleotide sequence from position 709 to position 727 of the nucleotide sequence listed as SEQ ID 
NO:l of the Sequence Listing; 

(2) a nucleotide sequence which is any of the nucleotide sequences of (1) with one or more 
nucleotide deletions, substitutions, additions or insertions; or 

14 
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(3) a nucleotide sequence which has at least 80% homology with any of the nucleotide 
sequences of (1), 

and encoding a protein that can bind to an antibody or its fragment that is active to induce 
granulocyte colony-stimulating factor, 

9. (Amended) Any of the following proteins: 

(a) a protein having the amino acid sequence listed as SEQ ID NO:2 of the Sequence Listing; 

(b) a protein having the amino acid sequence listed as SEQ ID NO: 2 of the Sequence Listing 
with one or more amino acid deletions, substitutions, additions or insertions and also binding to an 
antibody or its fragment that is active to induce granulocyte colony-stimulating factor; 

(c) a protein having at least 50% homology with the amino acid sequence listed as SEQ ID 
NO: 2 and also binding to an antibody or its fragment that is active to induce granulocyte colony- 
stimulating factor; or 

(d) a protein that is encoded by the DNA which hybridizes with DNA having the nucleotide 
sequence listed as SEQ ID NO:l of the Sequence Listing under stringent conditions and that binds to 
an antibody or its fragment that is active to induce granulocyte colony-stimulating factor. 

10. (Amended) Any of the following proteins: 

(a) a protein having the amino acid sequence listed as SEQ ID NO:4 of the Sequence Listing; 

(b) a protein having the amino acid sequence listed as SEQ ID NO:4 of the Sequence Listing 
with one or more amino acid deletions, substitutions, additions or insertions and also binding to an 
antibody or its fragment that is active to induce granulocyte colony-stimulating factor; 

(c) a protein having at least 50% homology with the amino acid sequence listed as SEQ ID 
NO:4 and also binding to an antibody or its fragment that is active to induce granulocyte colony- 
stimulating factor; or 

(d) a protein that is encoded by the DNA which hybridizes with DNA having the nucleotide 
sequence listed as SEQ ID NO:3 of the Sequence Listing under stringent conditions and that binds to 
an antibody or its fragment that is active to induce granulocyte colony-stimulating factor. 
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13. (Amended) A protein comprising any of the followings: 

(1) the amino acid sequence from residues 1 to 91, the amino acid sequence from residues 50 
to 146, the amino acid sequence from residues 1 to 78, the amino acid sequence from residues 200 to 
241, the amino acid sequence from residues 172 to 241, the amino acid sequence from residues 103 
to 150 or the amino acid sequence from residues 169 to 241 of the amino acid sequence listed as 
SEQ ID NO:2 of the Sequence Listing; 

(2) an amino acid sequence which is any of the amino acid sequences of (1) with one or more 
amino acid deletions, substitutions, additions or insertions; or 

(3) an amino acid sequence having at least 70% homology with any of the amino acid 
sequences of (1). 

14. (Amended) A protein comprising any of the followings: 

(1) the amino acid sequence from residues 1 to 91, the amino acid sequence from residues 50 
to 146, the amino acid sequence from residues 1 to 78, the amino acid sequence from residues 200 to 
241, the amino acid sequence from residues 172 to 241, the amino acid sequence from residues 103 
to 150 or the amino acid sequence from residues 169 to 241 of the amino acid sequence listed as 
SEQ ID NO:2 of the Sequence Listing; 

(2) an amino acid sequence which is any of the amino acid sequences of (1) with one or more 
amino acid deletions, substitutions, additions or insertions; or 

(3) an amino acid sequence having at least 70% homology with any of the amino acid 
sequences of (1), and also binding to an antibody or its fragment that is active to induce granulocyte 
colony-stimulating factor. 

In the Abstract: 

Please replace the Abstract with the rewritten Abstract attached herewith. 
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REMARKS 

Sequence Listing 

Enclosed herewith in full compliance with 37 C.F.R. §§1.821-1.825 is a Substitute Sequence 
Listing to be inserted into the specification as indicated above. The Substitute Sequence Listing in no 
way introduces new matter into the specification. Also submitted herewith in full compliance with 37 
C.F.R. §§1.821-1.825 is a disk copy of the Substitute Sequence Listing. The disk copy of the Substitute 
Sequence Listing, file "0230-0169P.ST25.TXT", is identical to the paper copy, except that it lacks 
formatting. 

The primer sequences found on page 58 of the Specification as originally filed on October 1, 
2001, that were not made part of the Sequence Listing originally filed on same date, are now part of the 
Substitute Sequence Listing enclosed herewith as SEQ ID NOS: 5 to 8. The Specification has been 
amended to refer to these primer sequences by their new SEQ ID NOs. In addition, the Specification, 
Claims, and Abstract have also been amended to replace the references to sequences 1 to 4 from "SEQ. 
ID. No." to the proper format of "SEQ ID NO". In no way is new matter being added to the application 
by the addition of the primer sequences to the Sequence Listing nor by the amendments made to the 
Specification, Claims, and Abstract. 
Claim Fee 

Applicants respectfully request that the requirement to pay the additional claim fee of $84 as 

stated in the Notice be withdrawn. The Notice states that the Applicants owe an additional claim fee 

of $84 for 8 independent claims over 3. Applicants respectfully point out that there are only 10 (10) 

independent claims in the present application - claims 1, 2, 3, 4, 7, 8, 9, 10, 13, and 14 - and the required 

fee of $588 for filing seven (7) additional independent claims over 3 was paid for at the time of filing. 

Therefore, since there are only seven (7) additional independent claims over 3, and not eight (8) 

independent claims over 3, Applicants are not required to pay the additional $84. 
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If necessary, the Commissioner is hereby authorized in this, concurrent, and future replies, to 
charge payment or credit any overpayment to Deposit Account No. 02-2448 for any additional fees 
required under 37 C.F.R. § 1.16 or under 37 C.F.R. § 1.17; particularly, extension of time fees. 

Respectfully submitted, 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 



GMM/M A A/LP S 



Attachments: 




Jr., Reg. No. 28, 977 
f rong, Ph.D., Reg. No. 40,069 



P.O. Box 747 

Falls Church, VA 22040-0747 
(703) 205-8000 

Rewritten Abstract 

Version with Markings Showing Changes Made 
Disk Copy of Substitute Sequence Listing 
Paper Copy of Substitute Sequence Listing 
Copy of Notification 
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Abstract 



The present invention provides, as a gene encoding an antigen recognized by G- 
CSF-inducing antibodies, a gene encoding: 

(a) a protein having the amino acid sequence listed as SEQ ID NO:2 of the 
Sequence Listing; 

(b) a protein having the amino acid sequence listed as SEQ ID NO:2 of the 
Sequence Listing with one or more amino acid deletions, substitutions, additions or 
insertions and also binding to an antibody or its fragment that is active to induce 
granulocyte colony-stimulating factor; or 

(c) a protein having at least 50% homology with the amino acid sequence listed 
SEQ ID NO:2 and also binding to an antibody or its fragment that is active to induce 
granulocyte colony-stimulating factor. 



VERSION WITH MARKINGS TO SHOW CHANGES MADE 



In the Specification : 

Please replace the paragraph beginning on page 3, line 17, with the following rewritten paragraph: 
In other words, the present invention provides a gene encoding: (a) a protein having the amino acid 
sequence listed as [SEQ. ID. No.2] SEQ ID NO: 2 of the Sequence Listing; (b) a protein having the amino 
acid sequence listed as [SEQ. ID. No.2] SEQ ID NO: 2 of the Sequence Listing with one or more amino 
acid deletions, substitutions, additions or insertions and also binding to an antibody or its fragment that is 
active to induce granulocyte colony-stimulating factor; or (c) a protein having at least 50% homology with 
the amino acid sequence listed as [SEQ. ID. No.2] SEQ ID NO:2 and also binding to an antibody or its 
fragment that is active to induce granulocyte colony-stimulating factor. 

Please replace the paragraph beginning on page 4, line 1 , with the following rewritten paragraph: 
The invention further provides a gene encoding: (a) a protein having the amino acid sequence 
listed as [SEQ. ID. No.4] SEQ ID NQ:4 of the Sequence Listing; (b) a protein having the amino 
acid sequence listed as [SEQ. ID. No.4] SEQ ID NO: 4 of the Sequence Listing with one or more 
amino acid deletions, substitutions, additions or insertions and also binding to an antibody or its 
fragment that is active to induce granulocyte colony-stimulating factor; or (c) a protein having at 
least 50% homology with the amino acid sequence listed as [SEQ. ID. No.4] SEQ ID NO:4 and also 
binding to an antibody or its fragment that is active to induce granulocyte colony-stimulating factor. 

Please replace the paragraph beginning on page 4, line 1 3, with the following rewritten paragraph: 
The invention further provides a gene having: (a) the nucleotide sequence listed as [SEQ. ID. 
No.l] SEQ ID NO:l of the Sequence Listing; (b) a nucleotide sequence which is the nucleotide 
sequence listed as [SEQ. ID. No.l] SEQ ID NO:l of the Sequence Listing with one or more 
nucleotide deletions, substitutions, additions or insertions and which encodes a protein that can bind 
to an antibody or its fragment that is active to induce granulocyte colony-stimulating factor; or (c) a 
nucleotide sequence which hybridizes with DNA having the nucleotide sequence listed as [SEQ. ID. 
No.l] SEQ ID NO:l of the Sequence Listing under stringent conditions and encodes a protein that 
can bind to an antibody or its fragments that are active to induce granulocyte colony-stimulating 
factor. 

Please replace the paragraph beginning on page 4, line 26, with the following rewritten paragraph: 
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The invention further provides a gene having: (a) the nucleotide sequence listed as [SEQ. ID. 
No.3] SEQ ID NO:3 of the Sequence Listing; (b) a nucleotide sequence which is the nucleotide 
sequence listed as [SEQ. ID. No.3] SEQ ID NO:3 of the Sequence Listing with one or more 
nucleotide deletions, substitutions, additions or insertions and which encodes a protein that can bind 
to an antibody or its fragment that is active to induce granulocyte colony-stimulating factor; or (c) a . 
nucleotide sequence which hybridizes with DNA having the nucleotide sequence listed as [SEQ. ID. 
No.3] SEQ ID NO:3 of the Sequence Listing under stringent conditions and encodes a protein that 
can bind to an antibody or its fragment that is active to induce granulocyte colony-stimulating factor. 

Please replace the paragraph beginning on page 5, line 17, with the following rewritten paragraph: 
The invention further provides a DNA fragment containing: (1) the nucleotide sequence from 
position 519 to position 736, the nucleotide sequence from position 666 to position 689, the 
nucleotide sequence from position 381 to position 403 or the nucleotide sequence from position 709 
to position 727 of the nucleotide sequence listed as [SEQ. ID. No.l] SEQ ID NO:l of the Sequence 
Listing; (2) a nucleotide sequence which is any of the nucleotide sequences of (1) above with one or 
more nucleotide deletions, substitutions, additions or insertions; or (3) a nucleotide sequence which 
has at least 80% homology with any of the nucleotide sequences of (1) above. 

Please replace the paragraph beginning on page 6, line 1, with the following rewritten 
paragraph: 

The invention further provides a gene containing: (1) the nucleotide sequence from position 
519 to position 736, the nucleotide sequence from position 666 to position 689, the nucleotide 
sequence from position 381 to position 403 or the nucleotide sequence from position 709 to position 
727 of the nucleotide sequence listed as [SEQ. ID. No.l] SEQ ID NO:l of the Sequence Listing; (2) 
a nucleotide sequence which is any of the nucleotide sequences of (1) above with one or more 
nucleotide deletions, substitutions, additions or insertions; or (3) a nucleotide sequence which has at 
least 80% homology with any of the nucleotide sequences of (1) above; and encoding a protein that 
can bind to an antibody or its fragments that are active to induce granulocyte colony-stimulating 
factor. 
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Please replace the paragraph beginning on page 6, line 15, with the following rewritten 
paragraph: 

The invention further provides any of the following proteins: (a) a protein having the amino 
acid sequence listed as [SEQ. ID. No. 2] SEQ ID NO:2 of the Sequence Listing; (b) a protein having 
the amino acid sequence listed as [SEQ. ID. No.2] SEQ ID NO:2 of the Sequence Listing with one 
or more amino acid deletions, substitutions, additions or insertions and also binding to an antibody 
or its fragment that is active to induce granulocyte colony-stimulating factor; (c) a protein having at 
least 50% homology with the amino acid sequence listed as [SEQ. ID. No.2] SEQ ID NO: 2 and also 
binding to an antibody or its fragment that is active to induce granulocyte colony-stimulating factor; 
or (d) a protein that is encoded by DNA which hybridizes with DNA having the nucleotide sequence 
listed as [SEQ. ID. No.l] SEQ ID NO:l of the Sequence Listing under stringent conditions and that 
binds to an antibody or its fragments that are active to induce granulocyte colony-stimulating factor. 

Please replace the paragraph beginning on page 7, line 4, with the following rewritten 
paragraph: 

The invention further provides any of the following proteins: (a) a protein having the amino 
acid sequence listed as [SEQ. ID. No.4] SEQ ID NO:4 of the Sequence Listing; (b) a protein having 
the amino acid sequence listed as [SEQ. ID. No.4] SEQ ID NO: 4 of the Sequence Listing with one 
or more amino acid deletions, substitutions, additions or insertions and also binding to an antibody 
or its fragment that is active to induce granulocyte colony-stimulating factor; (c) a protein having at 
least 50% homology with the amino acid sequence listed as [SEQ. ID. No.4] SEQ ID NO:4 and also 
binding to an antibody or its fragment that is active to induce granulocyte colony-stimulating factor; 
or (d) a protein that is encoded by DNA which hybridizes with DNA having the nucleotide sequence 
listed as [SEQ. ID. No.3] SEQ ID NO:3 of the Sequence Listing under stringent conditions and that 
binds to an antibody or its fragment that is active to induce granulocyte colony-stimulating factor. 

Please replace the paragraph beginning on page 7, line 28, with the following rewritten 
paragraph: 

The invention farther provides a protein comprising any of the followings: (1) the amino acid 
sequence from residues 1 to 91, the amino acid sequence from residues 50 to 146, the amino acid 
sequence from residues 1 to 78, the amino acid sequence from residues 200 to 241, the amino acid 
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sequence from residues 172 to 241, the amino acid sequence from residues 103 to 150 or the amino 
acid sequence from residues 169 to 241 of the amino acid sequence listed as [SEQ. ID. No. 2] SEQ 
ID NO:2 of the Sequence Listing; (2) an amino acid sequence which is any of the amino acid 
sequences of (1) above with one or more amino acid deletions, substitutions, additions or insertions; 
or (3) an amino acid sequence having at least 70% homology with any of the amino acid sequences 
of (1) above. 

Please replace the paragraph beginning on page 8, line 14, with the following rewritten 
paragraph: 

The invention further provides a protein comprising any of the followings: (1) the amino acid 
sequence from residues 1 to 91, the amino acid sequence from residues 50 to 146, the amino acid 
sequence from residues 1 to 78, the amino acid sequence from residues 200 to 241, the amino acid 
sequence from residues 172 to 241, the amino acid sequence from residues 103 to 150 or the amino 
acid sequence from residues 169 to 241 of the amino acid sequence listed as [SEQ. ID. No.2] SEQ 
ID NO:2 of the Sequence Listing; (2) an amino acid sequence which is any of the amino acid 
sequences of (1) above with one or more amino acid deletions, substitutions, additions or insertions; 
or (3) an amino acid sequence having at least 70% homology with any of the amino acid sequences 
of (1) above, and also binding to an antibody or its fragments that are active to induce granulocyte 
colony-stimulating factor. 

Please replace the paragraph beginning on page 17, line 5, with the following rewritten 
paragraph: 

The present invention provides a gene which encodes the protein having the amino acid 
sequence listed as [SEQ. ID. No.l] SEQ ID NO:l of the Sequence Listing or a protein which is 
homologous thereto. The invention also provides a gene having the nucleotide sequence listed as 
[SEQ. ID. No.l] SEQ ID NO:l of the Sequence Listing or a nucleotide sequence which is 
homologous thereto. 

Please replace the paragraph beginning on page 17, line 16, with the following rewritten 
paragraph: 
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The gene of the invention will typically have the nucleotide sequence listed as [SEQ. ID. 
No.l] SEQ ID NO:l of the Sequence Listing, but this is only the sequence of a clone (MMR19) 
obtained in the following examples to represent an embodiment of the invention. Those skilled in 
the art are well aware that natural genes have a small number of variations depending on the 
breeding conditions of the biological species that produce it, and on the ecosystem, or on the 
presence of highly similar isozymes. Consequently, the "gene" of the invention is not limited to the 
gene having the nucleotide sequence listed as [SEQ. ID. No.l] SEQ ID NQ:1 of the Sequence 
Listing but also includes all genes encoding proteins having the characters described in the present 
specification. 

Please replace the paragraph beginning on page 19, line 1, with the following rewritten 
paragraph: 

A homologous gene cloned by hybridization in this manner has at least 70%, preferably at 
least 80%, more preferably at least 90%, even more preferably at least 95% and most preferably at 
least 98% homology with respect to the nucleotide sequence listed as [SEQ. ID. No.l] SEQ ID 
NO:l of the Sequence Listing. 

Please replace the paragraph beginning on page 19, line 9, with the following rewritten 
paragraph: 

The present invention provides the protein having the amino acid sequence listed as [SEQ. 
ID. No.l] SEQ ID NO:l of the Sequence Listing or a protein homologous thereto. 

Please replace the paragraph beginning on page 19, line 12, with the following rewritten 
paragraph: 

The protein having the amino acid sequence listed as [SEQ. ID. No.l] SEQ ID NO:l of the 
Sequence Listing according to the invention may be obtained by incorporating the gene encoding 
therefor into an appropriate expression vector, transforming this vectors to an appropriate host and 
expressing the recombinant protein. However, the source and preparation method are not restricted 
so long as the protein of the invention has the characters described in the present specification, and it 
may be a naturally produced protein, a protein expressed from recombinant DNA by a genetic 
engineering method or a protein chemically synthesized. 
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Please replace the paragraph beginning on page 1 9, line 24, with the following rewritten 
paragraph: 

The protein of the invention will typically have the sequence of 241 amino acids listed as 
[SEQ. ID. No.l] SEQ ID NQ:1 of the Sequence Listing. However, those skilled in the art are well 
aware that natural proteins include variations of one or more amino acids due to gene variation 
depending on the breeding [contions] conditions of biological species that produce it, on the 
ecosystem, the presence of highly similar isozymes. The term "amino acid variation" as used here 
means one or more amino acid substitutions, deletions, insertions and/or additions. The "protein" of 
the invention has the amino acid sequence listed as [SEQ. ID. No.l] SEQ ID NO:l based on 
deduction from the nucleotide sequence of the cloned gene, but it is not limited only to proteins with 
that sequence and is intended to include all homologous proteins that have the characteristics 
described in the present specification. The homology is at least 50%, preferably at least 60%, more 
preferably at least 70%, more preferably at least 80%, even more preferably at least 90%, yet more 
preferably at least 95% and most preferably at least 98%. 

Please replace the paragraph beginning on page 21, line 16, with the following rewritten 
paragraph: 

The total RNA is extracted from a human macrophage cell line (THP-1, U937, HL-60) by 
guanidium thiocyanate-phenol-chloroform single-step extraction (Laboratory Manuals of Genetic 
Engineering, 3rd Edition, pp.83-84, 1996), and purified using an oligo(dT) cellulose column, to 
obtain poly(A) + RNA. Reverse transcriptase (MMLV-RTase) and DNA polymerase are used to 
synthesize double-stranded cDNA. The double-stranded cDNA is used to construct a cDNA library 
using a ^ZAPII phage vector by the method of Gubler-Hoffmann (Gubler, U. and Hoffmann, B.J.: 
Gene, 25:263-269, 1983). A probe is then prepared by amplifying a DNA sequence using a primer 
DNA that can amplify a sequence in the region of the nucleotide sequence ([SEQ. ID. No.l] SEQ ID 
NO:l ) of the mouse cDNA (MMR19 clone) disclosed in the present specification, having high 
homology with the human sequence (for example, the region from position 172 to position 241 of 
[SEQ. ID. No.l] SEQ ID NO:l which has been found to have 91% homology with the human 
sequence) and the template DNA from the human macrophage cell cDNA library. Or region (for 
example, the region from position 172 to position 241 of [SEQ. ID. No.l] SEQ ID NO:l ) is used 
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directly as the probe for screening the cDNA encoding the entire length of the target protein from the 
human macrophage cell cDNA library. The cDNA nucleotide sequence is analyzed by the Primer 
Walking method. The cDNA confirmed to encode the entire length of the target protein is 
introduced into a baculovirus to express a protein, which can be purified with an affinity column to 
obtain the human-type homologous protein. 

Please replace the paragraph beginning on page 22, line 1 6, with the following rewritten 
paragraph: 

As explained above, the present invention relates to the gene or protein having the nucleotide 
sequence listed as [SEQ. ID. No.l] SEQ ID NO:l or the amino acid sequence listed as [SEQ. ID. 
No. 2] SEQ ID NO:2 , and to genes and proteins which are homologous thereto. As a result of a 
search to determine whether or not sequences homologous to the nucleotide sequence listed as [SEQ. 
ID. No.l] SEQ ID NO:l and the amino acid sequence listed as [SEQ. ID. No.2] SEQ ID NQ:2 
provided by the invention are present in other organisms, it was confirmed that human ESTs 
(expressed sequence tags) include sequences having high homology with the gene of the invention 
(see Example 3 below). It will therefore be readily appreciated that the human-derived homologous 
gene can also be isolated by screening of a human-derived gene library (cDNA library, etc.) using 
the human-derived ESTs having high homology with the nucleotide sequence of the invention as the 
probe. 

Please replace the paragraph beginning on page 23, line 4, with the following rewritten 
paragraph: 

As described above, a database search revealed that portions (i.e. DNA fragments) of the 
nucleotide sequence listed as [SEQ. ID. No.l] SEQ ID NO:l according to the invention are 
conserved, having high homology with the human sequence. Such DNA fragments are useful as 
probes for screening of the human-derived homologous gene, and therefore constitute one aspect of 
the present invention. The DNA fragments include DNA fragments containing the nucleotide 
sequence from position 519 to position 736, the nucleotide sequence from position 666 to position 
689, the nucleotide sequence from position 381 to position 403 or the nucleotide sequence from 
position 709 to position 727 of the nucleotide sequence listed as [SEQ. ID. No.l] SEQ ID NO:l of 
the Sequence Listing, while DNA fragments containing a nucleotide sequence which is any of these 
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nucleotide sequences with one or more nucleotide deletions, substitutions, additions or insertions or 
a nucleotide sequence which has at least 80%, preferably at least 85%, more preferably at least 90%, 
even more preferably at least 95% and most preferably at least 98% homology with any of these 
nucleotide sequences, are also within the scope of the invention. 

Please replace the paragraph beginning on page 23, line 25, with the following rewritten 
paragraph: 

A database search also revealed that a portion of the amino acid sequence listed as [SEQ. ID. 
No. 2] SEQ ID NO:2 according to the invention is conserved with high homology in the human 
sequence. Protein fragments comprising portions of the protein of the invention are also useful as 
reagents for analysis and isolation of antibodies with G-CSF inducing activity, as is the protein of 
the invention, and also have potential utility as a drug like the protein of the invention, and thus 
constitute an aspect of the invention. 

Please replace the paragraph beginning on page 24, line 6, with the following rewritten 
paragraph: 

The mentioned proteins include the amino acid sequences from residues 1 to 91, 50 to 146, 1 
to 78, 200 to 241, 172 to 241, 103 to 150, and 169 to 241 of the amino acid sequence listed as [SEQ. 
ID. No.2] SEQ ID NQ:2 of the Sequence Listing, while proteins containing an amino acid sequence 
which is any of these amino acid sequences with one or more amino acid deletions, substitutions, 
additions or insertions or an amino acid sequence having at least 70%, preferably at least 80%, more 
preferably at least 85%, even more preferably at least 90%, even more preferably at least 95% and 
most preferably at least 98% homology with any of these amino acid sequences, are also within the 
scope of the invention. 

Please replace the paragraph beginning on page 24, line 19, with the following rewritten 
paragraph: 

The present inventors have determined the nucleotide sequence of the human-type antigen 
gene by a method similar to the one described above (see Example 4 below). Consequently, the 
present invention provides a gene having the nucleotide sequence listed as [SEQ. ID. No. 3] SEQ ID 
NO:3 of the Sequence Listing or having a nucleotide sequence which is homologous thereto. The 
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invention also provides a protein having the amino acid sequence listed as [SEQ. ID. No.4] SEQ ID 
NO:4 of the Sequence Listing or a protein which is homologous thereto. Here, "homologous" 
means that the scope of the invention is not limited to the gene having the nucleotide sequence listed 
as [SEQ. ID. No.3] SEQ ID NO:3 or the protein having the amino acid sequence listed as [SEQ. ID. 
No.4] SEQ ID NO:4 , as was explained in the part of "Gene of the invention" and "Protein of the 
invention" described above. 

Please replace the paragraph beginning on page 43, line 19, with the following rewritten 
paragraph: 

The protein of the invention used for screening is preferably (a) a protein having the amino 
acid sequence listed as [SEQ. ID. No.4] SEQ ID NO: 4 of the Sequence Listing; (b) a protein having 
the amino acid sequence listed as [SEQ. ID. No.4] SEQ ID NO:4 of the Sequence Listing with one 
or more amino acid deletions, substitutions, additions or insertions and also binding to an antibody 
or its fragment that is active to induce granulocyte colony-stimulating factor; (c) a protein having at 
least 50% (preferably at least 60%, more preferably at least 70%, even more preferably at least 80%, 
even more preferably at least 90%, especially preferably at least 94% and most preferably at least 
98%) homology with the amino acid sequence listed as [SEQ. ID. No.4] SEQ ID NO:4 and also 
binding to an antibody or its fragment that is active to induce granulocyte colony-stimulating factor; 
or (d) a protein that is encoded by DNA which hybridizes with DNA having the nucleotide sequence 
listed as [SEQ. ID. No.3] SEQ ID NO:3 of the Sequence Listing under stringent conditions and that 
binds to an antibody or its fragment that is active to induce granulocyte colony-stimulating factor. 

Please replace the paragraph beginning on page 55, line 9, with the following rewritten 
paragraph: 

Based on the results of the nucleotide sequence analyses, a clone MMR19 was found to have 
the 840 bp nucleotide sequence of the full length cDNA which included the open reading frame of 
the protein. The nucleotide sequence of the clone MMR19 is listed as [SEQ. ID. No.l] SEQ ID 
NO:l of the Sequence Listing. 



Please replace the paragraph beginning on page 55, line 18, with the following rewritten 
paragraph: 
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The primary structure of the protein (MMR-CAM) (listed as [SEQ. ID. No.l and No.2] SEQ 
ID NQS:1 & 2 in the Sequence Listing) deduced from the nucleotide sequence of the gene analyzed 
(5) consists of 241 amino acid residues, and the molecular weight as estimated from the amino acid 
sequence was approximately 27 kDa. MMR-CAM is thought to be a type I membrane glycoprotein 
with one membrane-spanning domain, which comprises an extracellular portion of 107 amino acids, 
a membrane-spanning portion of 23 amino acids and an intracellular portion of 1 1 1 amino acids. 
Homology search showed that no molecules were found similar to the protein of the invention in 
terms of the structure, suggesting that the protein of the invention does not belong to the existing 
family. Also, there is a portion with the extensive modifications by the type O sugar chains was 
present in the extracellular domain. Phosphorylation sites for protein kinase C, tyrosine kinase, etc. 
are present in the intracellular domain. These sugar chain binding sites and phosphorylation sites are 
believed to play on very important role in signal transduction. 

Please replace the paragraph beginning on page 56, line 27, with the following rewritten 
paragraph: 

A data-search was conducted for human genes homologous to the nucleotide sequence and 
amino acid sequence listed as [SEQ. ID. No.l] SEQ ID NO:l and determined in Example 1 on both 
the amino acid level and the DNA level databases using (DNA DATA BANK of JAPAN (DDBJ): 
Dept. of Education, National Institute of Genetics, Center for Information Biology). The results are 
shown in Tables 1 and 2. These results suggest that the gene of the invention is also conserved in 
humans with high homology. 

Please replace Table 1 beginning on page 57 with the following rewritten paragraph: 
Table 1 : Homology on amino acid level 



Position within amino acid 
sequence of TSEQ. ID. No.ll SEQ ID 
NO:l 


Matching in 
human homologue 


1 to 91 
50 to 146 


83/91 (91%) 
83/97 (85%) 
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1 to 78 


70/78 (89%) 


200 to 241 


40/42 (95%) 


172 to 241 


67/70 (95%) 


103 to 150 


46/48 (95%) 


169 to 241 


58/73 (79%) 



Please replace Table 2 beginning on page 57 with the following rewritten paragraph: 
Table 2: Homology on DNA level 



Position within nucleotide 


Matching in 


sequence of \SEQ. ID. No. 11 SEQ ID 


human homologue 


NO:l 




519 to 736 


189/218 (86%) 


666 to 689 


23/24 (95%) 


381 to 403 


22/23 (95%) 


709 to 727 


19/19(100%) 



Please replace the paragraph beginning on page 58, line 3, with the following rewritten 
paragraph: 

Guanidium thiocyanate-phenol-chloroform extraction was used to extract total RNA from 
human normal brain tissue, and the poly(A) + RNA was purified using oligo(dT) cellulose. cDNA 
was synthesized from the Poly(A) + RNA using reverse transcriptase (MMLV-RTase) and DNA 
polymerase. A sense primer of position 4 to 22 (CCATGTCTGGCTGTCAAGC (SEQ ID NO;5) ) 
and an antisense primer of position 714 to 724 (CCATTTTCTCCAACTGGGAGC (SEQ ID NO:6) ) 
of the mouse antigen gene (MMR19) sequence were prepared, and these primers and the human 
normal brain tissue cDNA as the template were used for PCR reaction. As a result, a partial cDNA 
of the human homologue of the mouse antigen gene (MMR19) was obtained. Next, the 3'RACE 
method and 5'RACE method were carried out using a specific primer (GSP) for the human 
homologue partial cDNA and an adapter primer. An antisense primer 
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(GTCAGAAGAGATTCAGGGTGACC (SEQ ID NO: 7) ) was prepared from the 3' RACE fragment 
and a sense primer (AAGCCGTG CGGAGATTGGAGG (SEQ ID NO:8) ) from the 5' RACE 
fragment. As a result of LD-PCR, the full length cDN A of the human homologue including the open 
reading frame was obtained. The Primer Walking method was used to elucidate the 924 bp 
nucleotide sequence of the cDNA. The obtained nucleotide sequence is listed as [SEQ. ID. No. 3] 
SEQ ID NO:3 of the Sequence Listing. The nucleotide sequence of the human homologue cDNA 
(924 bp) showed 84.8% homology (with 712 matching nucleotides out of 924) with the nucleotide 
sequence of the mouse antigen gene cDNA (840 bp). 

Please replace the paragraph beginning on page 59, line 1 , with the following rewritten 
paragraph: 

The primary structure of the protein deduced from the nucleotide sequence of the obtained 
gene is listed as [SEQ. ID. No.3 and No.4] SEQ ID NQS:3 & 4 , consisting of 242 amino acids. The 
deduced amino acid sequence showed 93.8% homology with the mouse form (with 226 matching 
residues out of 242). This protein is also thought to be a type I membrane glycoprotein with one 
membrane-spanning domain. 

In the Claims : 

1. (Amended) A gene encoding: 

(a) a protein having the amino acid sequence listed as [SEQ. ID. No.2] SEQ ID NQ:2 of the 
Sequence Listing; 

(b) a protein having the amino acid sequence listed as [SEQ. ID. No.2] SEQ ID NO:2 of the 
Sequence Listing with one or more amino acid deletions, substitutions, additions or insertions and 
also binding to an antibody or its fragment that is active to induce granulocyte colony-stimulating 
factor; or 

(c) a protein having at least 50% homology with the amino acid sequence listed as [SEQ. ID. 
No.2] SEQ ID NO:2 and also binding to an antibody or its fragment that is active to induce 
granulocyte colony-stimulating factor. 
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2. (Amended) A gene having: 

(a) the nucleotide sequence listed as [SEQ. ID. No.l] SEQ ID NO:l of the Sequence Listing; 

(b) a nucleotide sequence which is the nucleotide sequence listed as [SEQ. ID. No.l] SEQ 
ID NO:l of the Sequence Listing with one or more nucleotide deletions, substitutions, additions or 
insertions and which encodes a protein that can bind to an antibody or its fragment that is active to 
induce granulocyte colony-stimulating factor; or 

(c) a nucleotide sequence which hybridizes with DNA having the nucleotide sequence listed 
as [SEQ. ID. No.l] SEQ ID NO:l of the Sequence Listing under stringent conditions and encodes a 
protein that can bind to an antibody or its fragment that is active to induce granulocyte colony- 
stimulating factor. 

3. (Amended) A gene encoding: 

(a) a protein having the amino acid sequence listed as [SEQ. ID. No.4] SEQ ID NO: 4 of the 
Sequence Listing; 

(b) a protein having the amino acid sequence listed as [SEQ. ID. No.4] SEQ ID NO:4 of the 
Sequence Listing with one or more amino acid deletions, substitutions, additions or insertions and 
also binding to an antibody or its fragment that is active to induce granulocyte colony-stimulating 
factor; or 

(c) a protein having at least 50% homology with the amino acid sequence listed as [SEQ. ID. 
No.4] SEQ ID NO:4 and also binding to an antibody or its fragment that is active to induce 
granulocyte colony-stimulating factor. 

4. (Amended) A gene having: 

(a) the nucleotide sequence listed as [SEQ. ID. No.3] SEQ ID NO:3 of the Sequence Listing; 

(b) a nucleotide sequence which is the nucleotide sequence listed as [SEQ. ID. No.3] SEQ 
ID NQ:3 of the Sequence Listing with one or more nucleotide deletions, substitutions, additions or 
insertions and which encodes a protein that can bind to an antibody or its fragment that is active to 
induce granulocyte colony-stimulating factor; or 

(c) a nucleotide sequence which hybridizes with DNA having the nucleotide sequence listed 
as [SEQ. ID. No.3] SEQ ID NO:3 of the Sequence Listing under stringent conditions and encodes a 
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protein that can bind to an antibody or its fragment that is active to induce granulocyte colony- 
stimulating factor. 

7. (Amended) A DNA fragment containing: 

(1) the nucleotide sequence from position 519 to position 736, the nucleotide sequence from 
position 666 to position 689, the nucleotide sequence from position 381 to position 403 or the 
nucleotide sequence from position 709 to position 727 of the nucleotide sequence listed as [SEQ. ID. 
No.l] SEQ IDNO:l of the Sequence Listing; 

(2) a nucleotide sequence which is any of the nucleotide sequences of (1) with one or more 
nucleotide deletions, substitutions, additions or insertions; or 

(3) a nucleotide sequence which has at least 80% homology with any of the nucleotide 
sequences of (1). 

8. (Amended) A gene containing: 

(1) the nucleotide sequence from position 519 to position 736, the nucleotide sequence from 
position 666 to position 689, the nucleotide sequence from position 381 to position 403 or the 
nucleotide sequence from position 709 to position 727 of the nucleotide sequence listed as [SEQ. ID. 
No.l] SEQ ID NO:l of the Sequence Listing; 

(2) a nucleotide sequence which is any of the nucleotide sequences of (1) with one or more 
nucleotide deletions, substitutions, additions or insertions; or 

(3) a nucleotide sequence which has at least 80% homology with any of the nucleotide 
sequences of (1), 

and encoding a protein that can bind to an antibody or its fragment that is active to induce 
granulocyte colony-stimulating factor. 

9. (Amended) Any of the following proteins: 

(a) a protein having the amino acid sequence listed as [SEQ. ID. No.2] SEQ ID NO:2 of the 
Sequence Listing; 

(b) a protein having the amino acid sequence listed as [SEQ. ID. No.2] SEQ ID NO:2 of the 
Sequence Listing with one or more amino acid deletions, substitutions, additions or insertions and 
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also binding to an antibody or its fragment that is active to induce granulocyte colony-stimulating 
factor; 

(c) a protein having at least 50% homology with the amino acid sequence listed as [SEQ. ID. 
No.2] SEQ ID NQ:2 and also binding to an antibody or its fragment that is active to induce 
granulocyte colony-stimulating factor; or 

(d) a protein that is encoded by the DNA which hybridizes with DNA having the nucleotide 
sequence listed as [SEQ. ID. No.l] SEQ ID NO:l of the Sequence Listing under stringent 
conditions and that binds to an antibody or its fragment that is active to induce granulocyte colony- 
stimulating factor. 

10. (Amended) Any of the following proteins: 

(a) a protein having the amino acid sequence listed as [SEQ. ID. No.4] SEQ ID NO:4 of the 
Sequence Listing; 

(b) a protein having the amino acid sequence listed as [SEQ. ID. No.4] SEQ ID NO:4 of the 
Sequence Listing with one or more amino acid deletions, substitutions, additions or insertions and 
also binding to an antibody or its fragment that is active to induce granulocyte colony-stimulating 
factor; 

(c) a protein having at least 50% homology with the amino acid sequence listed as [SEQ. ID. 
No.4] SEQ ID NO: 4 and also binding to an antibody or its fragment that is active to induce 
granulocyte colony-stimulating factor; or 

(d) a protein that is encoded by the DNA which hybridizes with DNA having the nucleotide 
sequence listed as [SEQ. ID. No. 3] SEQ ID NO:3 of the Sequence Listing under stringent 
conditions and that binds to an antibody or its fragment that is active to induce granulocyte colony- 
stimulating factor. 

[ ] 13. (Amended) A protein comprising any of the followings: 

(1) the amino acid sequence from residues 1 to 91, the amino acid sequence from residues 50 
to 146, the amino acid sequence from residues 1 to 78, the amino acid sequence from residues 200 to 
241, the amino acid sequence from residues 172 to 241, the amino acid sequence from residues 103 
to 150 or the amino acid sequence from residues 169 to 241 of the amino acid sequence listed as 
[SEQ. ID. No.2] SEQ ID NQ:2 of the Sequence Listing; 
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(2) an amino acid sequence which is any of the amino acid sequences of (1) with one or more 
amino acid deletions, substitutions, additions or insertions; or 

(3) an amino acid sequence having at least 70% homology with any of the amino acid 
sequences of (1). 

14. (Amended) A protein comprising any of the followings: 

(1) the amino acid sequence from residues 1 to 91, the amino acid sequence from residues 50 
to 146, the amino acid sequence from residues 1 to 78, the amino acid sequence from residues 200 to 
241, the amino acid sequence from residues 172 to 241, the amino acid sequence from residues 103 
to 150 or the amino acid sequence from residues 169 to 241 of the amino acid sequence listed as 
[SEQ. ID. No.2] SEQ ID NO:2 of the Sequence Listing; 

(2) an amino acid sequence which is any of the amino acid sequences of (1) with one or more 
amino acid deletions, substitutions, additions or insertions; or 

(3) an amino acid sequence having at least 70% homology with any of the amino acid 
sequences of (1), and also binding to an antibody or its fragment that is active to induce granulocyte 
colony-stimulating factor. 
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The present invention provides, as a gene encoding an antigen recognized by G-CSF-inducing 
antibodies, a gene encoding: 

(a) a protein having the amino acid sequence listed as [SEQ. ID. No.2] SEQ ID NO:2 of the 
Sequence Listing; 

(b) a protein having the amino acid sequence listed as [SEQ. ID. No.2] SEQ ID NQ.2 of the 
Sequence Listing with one or more amino acid deletions, substitutions, additions or insertions and 
also binding to an antibody or its fragment that is active to induce granulocyte colony-stimulating 
factor; or 

(c) a protein having at least 50% homology with the amino acid sequence listed as [SEQ. ID. 
No.2] SEQ ID NO:2 and also binding to an antibody or its fragment that is active to induce 
granulocyte colony-stimulating factor. 
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SEQUENCE LISTING 

<110> SHA, Shiken 
AOKI, Yoshiko 
NISHI, Yoshisuke 

<120> Novel Proteins, Gene Encoding the Same and Method of Utilization Thereof 

<130> 0230-0169P 

<140> US 09/937,905 

<141> 2001-10-01 

<150> PCT/JPOO/02080 

<151> 2000-03-31 

<150> Japan 95092/1999 

<151> 1999-04-01 

<160> 8 

<170> Patentln version 3.1 

<210> 1 

<211> 840 

<212> DNA 

<213> Mus sp. 

<220> 

<221> CDS 

<222> (6) . . (731) 

<223> 



<220> 

<221> miscfeature 

<222> (1) . . (840) 

<223> Mouse macrophage cell RAW 264.7 



<400> 1 

gaacc atg tct ggc tgt caa get caa gga gac tgt tgc teg egg ccg tgt 
Met Ser Gly Cys'Gln Ala Gin Gly Asp Cys Cys Ser Arg Pro Cys 



ggc gcg cag gac aag gag cac ccc cga ttc ctg ate cca gaa ctt tgc 
Gly Ala Gin Asp Lys Glu His Pro Arg Phe Leu lie Pro Glu Leu Cys 



aaa cag ttt tac cat ctg ggc tgg gtc act ggc act gga ggg gga ate 
Lys Gin Phe Tyr His Leu Gly Trp Val Thr Gly Thr Gly Gly Gly lie 



age ttg aag cat ggc aat gaa ate tac att get ccc tea ggc gtg caa 
Ser Leu Lys His Gly Asn Glu lie Tyr lie Ala Pro Ser Gly Val Gin 
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aag gag cgc att cag cca gaa gac atg ttt gtg tgt gac att aat gag 
Lys Glu Arg lie Gin Pro Glu Asp Met Phe Val Cys Asp lie Asn Glu 



cag gac ata age ggg cct cca gca tct aag aag ctg aaa aaa age cag 
Gin Asp lie Ser Gly Pro Pro Ala Ser Lys Lys Leu Lys Lys Ser Gin 



tgc act cct ctt ttc atg aat get tat acc atg aga gga get ggc gca 

Cys Thr Pro Leu Phe Met Asn Ala Tyr Thr Met Arg Gly Ala Gly Ala 

100 105 110 

gtg att cat acc cac tct aaa get get gtg atg get acc ctt ctg ttt 

Val lie His Thr His Ser Lys Ala Ala Val Met Ala Thr Leu Leu Phe 

115 120 125 

cca gga cag gag ttt aaa att aca cat caa gag atg ate aaa gga ata 

Pro Gly Gin Glu Phe Lys lie Thr His Gin Glu Met lie Lys Gly lie 

130 135 140 

agg aaa tgt acc tea gga ggc tat tac aga tac gat gat atg tta gtg 

Arg Lys Cys Thr Ser Gly Gly Tyr Tyr Arg Tyr Asp Asp Met Leu Val 

145 150 155 

gta cct att att gag aac act cct gaa gag aag gat etc aaa gaa agg 

Val Pro lie lie Glu Asn Thr Pro Glu Glu Lys Asp Leu Lys Glu Arg 

160 165 170 175 

atg get cat gec atg aat gag tac cca gac tec tgt gcg gtt ctt gtc 

Met Ala His Ala Met Asn Glu Tyr Pro Asp Ser Cys Ala Val Leu Val 

180 185 190 

egg cgt cat ggg gtg tac gtg tgg gga gaa aca tgg gag aaa gca aaa 

Arg Arg His Gly Val Tyr Val Trp Gly Glu Thr Trp Glu Lys Ala Lys 

195 200 205 

acc atg tgt gag tgt tat gac tac ctg ttt gac att get gtc tec atg 

Thr Met Cys Glu Cys Tyr Asp Tyr Leu Phe Asp lie Ala Val Ser Met 

210 215 220 

aag aag atg gga etc gat cca aca cag etc cca gtt gga gaa aat gga 

Lys Lys Met Gly Leu Asp Pro Thr Gin Leu Pro Val Gly Glu Asn Gly 

225 230 235 

att gtg taa gccaagtgga tgectaagea tctccaacaa taaaacaaac 

lie Val 

240 

teaattatge cttaaataaa actcagctgc ttttaaaaaa aaaaaaaaaa aaaaaaaaaa 
aaaaaaaaa 



<210> 2 

<211> 241 

<212> PRT 

<213> Mus sp. 



2 



<220> 

<221> misc_f eature 
<222> (1) . . (241) 

<223> Mouse macrophage cell RAW 264.7 
<400> 2 

Met Ser Gly Cys Gin Ala Gin Gly Asp Cys Cys Ser Arg Pro Cys Gly 
15 10 15 

Ala Gin Asp Lys Glu His Pro Arg Phe Leu lie Pro Glu Leu Cys Lys 
20 25 30 

Gin Phe Tyr His Leu Gly Trp Val Thr Gly Thr Gly Gly Gly lie Ser 
35 40 45 

Leu Lys His Gly Asn Glu lie Tyr lie Ala Pro Ser Gly Val Gin Lys 
50 55 60 

Glu Arg lie Gin Pro Glu Asp Met Phe Val Cys Asp lie Asn Glu Gin 
65 70 75 80 

Asp lie Ser Gly Pro Pro Ala Ser Lys Lys Leu Lys Lys Ser Gin Cys 



Thr Pro Leu Phe Met Asn Ala Tyr Thr Met Arg Gly Ala Gly Ala Val 
100 105 110 



lie His Thr His Ser Lys Ala Ala Val Met Ala Thr Leu Leu Phe Pro 
115 120 125 



Gly Gin Glu Phe Lys lie, Thr His Gin Glu Met lie Lys Gly lie Arg 
130 ' 135 - 140 



Lys Cys Thr Ser Gly Gly Tyr Tyr Arg Tyr Asp Asp Met Leu Val Val 
145 150 155 160 



Pro lie lie Glu Asn Thr Pro Glu Glu Lys Asp Leu Lys Glu Arg Met 
165 170 175 



Ala His Ala Met Asn Glu Tyr Pro Asp Ser Cys Ala Val Leu Val Arg 
180 185 190 



Arg His Gly Val Tyr Val Trp Gly Glu Thr Trp Glu Lys Ala Lys Thr 
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Met Cys Glu Cys Tyr Asp Tyr Leu Phe Asp He Ala Val Ser Met Lys 
210 215 220 



Lys Met Gly Leu Asp Pro Thr Gin Leu Pro Val Gly Glu Asn Gly He 



<210> 
<211> 
<212> 
<213> 



924 
DNA 

Homo sapiens 



<220> 
<221> 
<2'22> 
<223> 



CDS 

(46) . . (774) 



<220> 
<221> 
<222> 
<223> 



misc_f eature 
(1) . . (924) 

Human normal brain tissue 



<400> 3 

aagccgtgcg gagattggag gccgcgcggg tccctggtct gggcc atg tct ggc tgt 

Met Ser Gly Cys 



gat get tgg gag gga gac tgt tgt tec egg aga tgc ggc gcg cag gac 

Asp Ala Trp Glu Gly Asp Cys Cys Ser Arg Arg Cys Gly Ala Gin Asp 
5 10 15 20 

aag gag cat cca aga tac ctg ate cca gaa ctt tgc aaa cag ttt tac 

Lys Glu His Pro Arg Tyr Leu He Pro Glu Leu Cys Lys Gin Phe Tyr 



cat tta ggc tgg gtc act ggg act gga gga gga att age ttg aag cat 
His Leu Gly Trp Val Thr Gly Thr Gly Gly Gly He Ser Leu Lys His 



ggc gat gaa ate tac att get cct tea gga gtg caa aag gaa cga att 
Gly Asp Glu He Tyr He Ala Pro Ser Gly Val Gin Lys Glu Arg He 



cag cct gaa gac atg ttt gtt tat gat ata aat gaa aag gac ata agt 
Gin Pro Glu Asp Met Phe Val Tyr Asp He Asn Glu Lys Asp He Ser 
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gga cct teg cca teg aag aag eta aaa aaa age cag tgt act cct ctt 
Gly Pro Ser Pro Ser Lys Lys Leu Lys Lys Ser Gin Cys Thr Pro Leu 
85 90 95 100 



ttc atg aat get tac aca atg aga gga gca ggt gca gtg att cat acc 

Phe Met Asn Ala Tyr Thr Met Arg Gly Ala Gly Ala Val lie His Thr 
105 110 115 

cac tct aaa get get gtg atg gee acc ctt etc ttt cca gga egg gag 

His Ser Lys Ala Ala Val Met Ala Thr Leu Leu Phe Pro Gly Arg Glu 

120 125 130 

ttt aaa att aca cat caa gag atg ata aaa gga ata aag aaa tgt act 

Phe Lys lie Thr His Gin Glu Met lie Lys Gly lie Lys Lys Cys Thr 
135 140 145 

tec gga ggg tat tat aga tat gat gat atg tta gtg gta ccc att att 

Ser Gly Gly Tyr Tyr Arg Tyr Asp Asp Met Leu Val Val Pro lie lie 

150 155 160 

gag aat aca cct gag gag aaa gac etc aaa gat aga atg get cat gca 

Glu Asn Thr Pro Glu Glu Lys Asp Leu Lys Asp Arg Met Ala His Ala 
165 170 175 180 

atg aat gaa tac cca gac tec tgt gca gta ctg gtc aga cgt cat gga 

Met Asn Glu Tyr Pro Asp Ser Cys Ala Val Leu Val Arg Arg His Gly 
185 190 195 

gta tat gtg tgg ggg gaa aca tgg gag aag gee aaa acc atg tgt gag 

Val Tyr Val Trp Gly Glu Thr Trp Glu Lys Ala Lys Thr Met Cys Glu 

200 205 210 

tgt tat gac tat tta ttt gat att gec gta tea atg aag aaa gta gga 

Cys Tyr Asp Tyr Leu Phe Asp lie Ala Val Ser Met Lys Lys Val Gly 
215 220 225 

ctt gat cct tea cag etc cca gtt gga gaa aat gga att gtc taa 

Leu Asp Pro Ser Gin Leu Pro Val Gly Glu Asn Gly lie Val 

230 235 240 

gecaaaagaa agtctaatta tatacagaga taaagctaaa cgtaattatt atttaaatga 

aagctatttt tttaaatgaa ttgaaatttt teatgatget actaatttgc cactaaatac 

tgcaaatggt caccctgaat ctcttctgac 



<210> 4 

<211> 242 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<222> (1) . . (242) 

<223> Human normal brain tissue 



<400> 4 

Met Ser Gly Cys Asp Ala Trp Glu Gly Asp Cys Cys Ser Arg Arg Cys 



Gly Ala Gin Asp Lys Glu His Pro Arg Tyr Leu lie Pro Glu Leu Cys 
20 25 30 



Lys Gin Phe Tyr His Leu Gly Trp Val Thr Gly Thr Gly Gly Gly lie 



Ser Leu Lys His Gly Asp Glu lie Tyr lie Ala Pro Ser Gly Val Gin 
50 55 60 



Lys Glu Arg lie Gin Pro Glu Asp Met Phe Val Tyr Asp lie Asn Glu 



Lys Asp lie Ser Gly Pro Ser Pro Ser Lys Lys Leu Lys Lys Ser Gin 



Cys Thr Pro Leu Phe Met Asn Ala Tyr Thr Met Arg Gly Ala Gly Ala 
100 105 110 



Val lie His Thr His Ser Lys Ala Ala Val Met Ala Thr Leu Leu Phe 
115 120 125 



Pro Gly Arg Glu Phe Lys lie Thr His Gin Glu Met lie Lys Gly lie 
130 135 140 



Lys Lys Cys Thr Ser Gly Gly Tyr Tyr Arg Tyr Asp Asp Met Leu Val 
145 150 155 160 



Val Pro lie lie Glu Asn Thr Pro Glu Glu Lys Asp Leu Lys Asp Arg 
165 170 175 



Met Ala His Ala Met Asn Glu Tyr Pro Asp Ser Cys Ala Val Leu Val 
180 185 190 



Arg Arg His Gly Val Tyr Val Trp Gly Glu Thr Trp Glu Lys Ala Lys 
195 200 205 



Thr Met Cys Glu Cys Tyr Asp Tyr Leu Phe Asp lie Ala Val Ser Met 
210 215 220 
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Lys Lys Val Gly Leu Asp Pro Ser Gin Leu Pro Val Gly Glu Asn Gly 
225 230 235 240 



lie Val 



<210> 5 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sense primer of position 4 to 22 of the mouse antigen gene MMR19 

<400> 5 

ccatgtctgg ctgtcaagc 19 



<210> 6 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An antisense primer of position 714 to 724 of the mouse anitgen g 
ene MMR19 

<400> 6 

ccattttctc caactgggag c 21 



<210> 7 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense primer of the 3' RACE fragment 

<400> 7 

gtcagaagag attcagggtg acc 23 



<210> 8 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sense primer of the 5' RACE fragment 

<400> 8 

aagccgtgcg gagattggag g 21 
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PATENT 
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IN THE U.S. PATENT AND TRADEMARK OFFICE 



Applicant : 



SHA, Shiken et al 



Conf . : 



Int ' 1 . Appl . No. : 



PCT/JP00/02O80 



Appl . No . : 



New 



Group : 



Filed : 



October 1, 20 01 



Examiner : 



For: 



NOVEL PROTEINS, GENE ENCODING 
METHOD OF UTILIZATION THEREOF 



ENCODING THE SAME AND 



PRELIMINARY AMENDMENT 



BOX PATENT APPLICATION 

Assistant Commissioner for Patents October 1, 2001 

Washington, DC 20231 

Sir: 

The following Preliminary Amendments and Remarks are 
respectfully submitted in connection with the above -identified 
application. 



IN THE SPECIFICATION; 

Please amend the specification as follows: 

Before line 1, insert --This application is the national 
phase under 35 U.S.C. § 3 71 of PCT International Application No. 
PCT/JP00/O2O8O which has an International filing date of March 
31, 2 000, which designated the United States of America. 



AMENDMENTS 
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IN THE CLAIMS : 

Please amend the claims as follows: 

6. (Amended) A gene according to claim 1, which is a mouse- 
derived or human derived gene . 

12. (Amended) A protein according to claim 9, which is a 
mouse -derived, human-derived or other mammalian- derived protein. 

15. (Amended) An antibody against a protein according to 
claim 9, or a fragment thereof. 

18 . (Amended) A recombinant vector containing a gene or DNA 
fragment according to claim 1 . 

19. (Amended) A transformant comprising a recombinant vector 
that contains the gene or the DNA fragment according to claim 1. 

20. (Amended) A receptor for a substance that can induce 
production of granulocyte colony-stimulating factor including, 
such as a monoclonal antibody or its fragment that is produced by 
a hydridoma of the cell line deposited as FERM BP-6103, and the 
receptor comprises a protein according to claim 9 and is present 
in a cell which can produce granulocyte colony- stimulating 
factor, such as macrophage. 

21. (Amended) A screening method for any of the following 

2 
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substances, the method includes measurement of binding between a 
substance and a protein according to claim 9 or a receptor 
according to claim 20, measurement of the effect of the substance 
via a receptor according to claim 20, or measurement to compare 
the effect between the structure of a substance and the structure 
of a protein according to the invention. 

(a) a substance which can bind to a receptor according to 
claim 20, and as a result of its binding to a receptor, 
it can cause a change in the receptor structure, 
transmit signals into the cell via the receptor, and 
induce production of granulocyte colony- stimulating 
factor ,- 

(b) a substance which can bind to a receptor according to 
claim 20, and as a result of its binding to a receptor, 
it can inhibit the binding of the receptor to the 
substances that can induce production of granulocyte 
colony- stimulating factor, but it in itself does not 
induce production of granulocyte colony-stimulating 
factor; or 

(c) a substance which can bind to a receptor according to 
claim 20, and as a result of its binding to a receptor, 
it can inhibit the binding of the receptor to the 
substances that can induce production of granulocyte 
colony- stimulating factor, but it in itself blocks 
production of granulocyte colony- stimulating factor. 

22. (Amended) Any of the following substances obtained by a 
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screening method, which is characterized by measurement of 
binding between a substance and a protein according to claim 9 or 
a receptor according to claim 20, or measurement of the effect f 
the substance via a receptor according to claim 20, 

(a) a substance which can bind to a receptor according to 
claim 20, and as a result of its binding to a receptor, 
it can cause a change in the receptor structure, 
transmit signals into the cell via the receptor, and 
induce production of granulocyte colony-stimulating 
factor; 

(b) a substance which can bind to a receptor according to 
claim 20, and as a result of its binding to a receptor, 
it can inhibit the binding of the receptor to the 
substances that can induce production of granulocyte 
colony-stimulating factor, but it in itself does not 
induce production of granulocyte colony- stimulating 
factor; or 

(c) a substance which can bind to a receptor according to 
claim 20, and as result of its binding to a receptor, 
it can inhibit the binding of the receptor to the 
substances that can induce production of granulocyte 
colony- stimulating factor, but it in itself blocks 
production of granulocyte colony-stimulating factor. 

24. (Amended) A pharmaceutical composition comprising a gene 
or DNA fragment according to claim 1, a protein according to 
claim 9, an antibody or its fragment according to claim 15, a 
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receptor according to claim 2 0 or a substance according to claim 
23 . 

26. (Amended) A method of diagnosis, prevention or treatment 
of a disease or a condition related to G-CSF, such as infection 
or neutorpenia, which employs a gene or DNA fragment according to 
claim 1, a protein according to claim 9, an antibody or its 
fragment according to claim 15, a receptor according to claim 20 
or a substance according to claim 23 . 

27. (Amended) The use of a gene or DNA fragment according to 
claim 1, a protein according to claim 9, an antibody or its 
fragment according to claim 15, a receptor according to claim 20 
or a substance according to claim 23, for diagnosis, prevention 
or treatment of a disease or condition related to G-CSF, such as 
infection or neutropenia. 

28. (Amended) The use of a gene or DNA fragment according to 
claim 1, a protein according to claim 9, an antibody or its 
fragment according to claim 15, a receptor according to claim 2 0 
or a substance according to claim 23, in the production of a drug 
for diagnosis, prevention or treatment of a disease or condition 
related to G-CSF, such as infection or neutropenia. 
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REMARKS 

The specification has been amended to provide a cross- 
reference to the previously filed International Application. The 
claims have also been amended to delete improper multiple 
dependencies and to place the application into better form for 
examination. Entry of the present amendment and favorable action 
on the above -identified application are earnestly solicited. 

Attached hereto is a marked-up copy of the changes made to 
the application by this Amendment. 

If necessary, the Commissioner is hereby authorized in this, 
concurrent, and future replies, to charge payment or credit any 
overpayment to Deposit Account No. 02-2448 for any additional 
fees required under 37 C.F.R. § 1.16 or under 3 7 C.F.R. § 1.17; 
particularly, extension of time fees. 

Respectfully submitted, 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 

By ir^J tJ^sJ2P iU^ 

Geraji/l M. Murphy, 'jr., #28,977 

P.O. Box 74 7 

GMM/cqc Falls Church, VA 22 04 0-0747 

0230-0169P (703) 205-8000 

Attachment: Version With Markings Showing Changes Made 

(Rev. 01/22/01) 
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Docket No. 0230-0169P 
VERSION WITH MARKINGS SHOWING CHANGES MADE 

The specification has been amended to provide cross- 
referencing to the International Application. 

The claims have been amended as follows : 

6 . (Amended) A gene according to [any one of claims 1 to 
5] claim 1 , which is a mouse-derived or human derived gene. 

12 . (Amended) A protein according to [any one of claims 9 to 
11] claim 9 , which is a mouse -derived, human-derived or other 
mammalian-derived protein. 

15. (Amended) An antibody against a protein according to 
[any one of claims 9 to 14] claim 9 , or a fragment thereof. 

18. (Amended) A recombinant vector containing a gene or DNA 
fragment according to [any one of claims 1 to 8] claim 1 . 

19. (Amended) A transformant comprising a recombinant vector 
that contains the gene or the DNA fragment according to [any one 
of claims 1 to 8] claim 1 . 

20. (Amended) A receptor for a substance that can induce 
production of granulocyte colony-stimulating factor including, 
such as a monoclonal antibody or its fragment that is produced by 
a hydridoma of the cell line deposited as FERM BP-6103, and the 

7 
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receptor comprises a protein according to [any one of claims 9 to 
12 ] claim 9 and is present in a cell which can produce granulocyte 
colony-stimulating factor, such as macrophage. 

21. (Amended) A screening method for any of the following 
substances, the method includes measurement of binding between a 
substance and a protein according to [any one of claims 9 to 
12] claim 9 or a receptor according to claim 20, measurement of 
the effect of the substance via a receptor according to claim 20, 
or measurement to compare the effect between the structure of a 
substance and the structure of a protein according to the 
invention, 

(a) a substance which can bind to a receptor according to 
claim 20, and as a result of its binding to a receptor, 
it can cause a change in the receptor structure, 
transmit signals into the cell via the receptor, and 
induce production of granulocyte colony- stimulating 
factor; 

(b) a substance which can bind to a receptor according to 
claim 20, and as a result of its binding to a receptor, 
it can inhibit the binding of the receptor to the 
substances that can induce production of granulocyte 
colony- stimulating factor, but it in itself does not 
induce production of granulocyte colony-stimulating 
factor; or 

(c) a substance which can bind to a receptor according to 
claim 20, and as a result of its binding to a receptor, 

8 
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it can inhibit the binding of the receptor to the 
substances that can induce production of granulocyte 
colony- stimulating factor, but it in itself blocks 
production of granulocyte colony-stimulating factor. 

22. (Amended) Any of the following substances obtained by a 
screening method, which is characterized by measurement of 
binding between a substance and a protein according to [any one 
of claims 9 to 12] claim 9 or a receptor according to claim 20, or 
measurement of the effect f the substance via a receptor 
according to claim 20, 

(a) a substance which can bind to a receptor according to 
claim 20, and as a result of its binding to a receptor, 
it can cause a change in the receptor structure, 
transmit signals into the cell via the receptor, and 
induce production of granulocyte colony-stimulating 
factor; 

(b) a substance which can bind to a receptor according to 
claim 20, and as a result of its binding to a receptor, 
it can inhibit the binding of the receptor to the 
substances that can induce production of granulocyte 
colony-stimulating factor, but it in itself does not 
induce production of granulocyte colony-stimulating 
factor; or 

(c) a substance which can bind to a receptor according to 
claim 20, and as result of its binding to a receptor, 
it can inhibit the binding of the receptor to the 

9 
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substances that can induce production of granulocyte 
colony- stimulating factor, but it in itself blocks 
production of granulocyte colony-stimulating factor. 

24. (Amended) A pharmaceutical composition comprising a gene 
or DNA fragment according to [any one of claims 1 to 8] claim 1 , a 
protein according to [any one of claims 9 to 14] claim 9 , an 
antibody or its fragment according to [any one of claims 15 to 
17] claim 15 , a receptor according to claim 20 or a substance 
according to claim [22 or] 23 . 

26. (Amended) A method of diagnosis, prevention or treatment 
of a disease or a condition related to G-CSF, such as infection 
or neutorpenia, which employs a gene or DNA fragment according to 
[any one of claims 1 to 8] claim 1 , a protein according to [any 
one of claims 9 to 14] claim 9 , an antibody or its fragment 
according to [any one of claims 15 to 17] claim 15 , a receptor 
according to claim 2 0 or a substance according to claim [22 
or] 23 . 

27. (Amended) The use of a gene or DNA fragment according to 
[any one of claims 1 to 8] claim 1 , a protein according to [any 
one of claims 9 to 14] claim 9 , an antibody or its fragment 
according to [any one of claims 15 to 17] claim 15 , a receptor 
according to claim 20 or a substance according to claim [22 
or] 23, for diagnosis, prevention or treatment of a disease or 
condition related to G-CSF, such as infection or neutropenia. 

10 
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28. (Amended) The use of a gene or DNA fragment according to 
[any one of claims 1 to 8] claim 1 , a protein according to [any 
one of claims 9 to 14] claim 9 , an antibody or its fragment 
according to [any one of claims 15 to 17] claim 15 , a receptor 
according to claim 2 0 or a substance according to claim [22 
or] 23, in the production of a drug for diagnosis, prevention or 
treatment of a disease or condition related to G-CSF, such as 
infection or neutropenia. 
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SPECIFICATION 

NQVEI^ROTEJLNjg^ SAME 
ANDJ4ETHOD OF U TILIZAT ION THEREQE 

5 

TECHNICAL FIELD 

The present invention relates to a protein which is 
reactive with antibodies that are active to induce 
granulocyte colony- stimulating factor, to a gene encoding 
10 it and to a method for their use. 

BACKGROUND ART 

Granulocyte colony- stimulating factor (G-CSF) has a 
molecular weight of approximately 18,000 to 22,000 and 
15 consists of 174 (in rare cases 178) amino acids in the case 
of humans and 178 amino acids in the case of mice. It is a 
glycoprotein that induces differentiation and proliferation 
of neutrophils , one of the types of leukocytes . 

G-CSF has a potential of survival-extension and 
20 functional promotion to the mature neutrophils, and 

also has ability to form erythroblasts in response to 
erythropoietin and blast cell colonies in response to 
interleukin-3 . Cells that produce G-CSF are macrophages, 
stroma cells, monocytes, T lymphocytes, fibroblasts, 
25 vascular endothelial cells and so forth. 

Administration of G-CSF drug exhibits a 
therapeutic effect on neutropenia induced by side effect of 
anticancer agents, or neutropenia following bone marrow 

- 1 - 



transplantation, and a therapeutic effect on anaplastic 
anemia. Because of its low stability in the blood, however, 
it requires frequent administration, and because its 
administration is limited to the intravenous route, this 
has resulted in a great deal of pain and burden to the 
patient and physician. Furthermore, administration of 
G-CSF as a drug has been reported to cause ostalgia as a 
side-effect. The alternative option of direct admini- 
stration of macrophages or stroma cells that produce G-CSF 
will produce the risk of unknown side-effects since the 
cells contain numerous proteins and other substances, and 
therefore such treatment has not been practiced. 

Because administration of G-CSF itself for 
differentiation and proliferation of neutrophils provoke 
ostalgia as a side-effect, and it also requires frequent 
administration and increases the pain and burden to the 
patient and physician, it has been strongly desired to 
develop an alternative treatment method; however, no such 
method has yet been established. 

With the intent of causing production of G-CSF and 
differentiation and proliferation of neutrophils without 
administration of G-CSF itself, the present inventors have 
already succeeded in providing G-CSF inducing antibodies 
(Japanese Patent Application HE I No. 9-266591 (Sept. 30, 
1997), Japanese Unexamined Patent Publication HE I No. 11- 
106400 (April 20, 1999)). 

However, the antigens recognized by the G-CSF 
inducing antibodies have not yet been discovered. 
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One problem to be solved by the present invention, 
therefore, is to identify an antigen recognized by G-CSF 
inducing antibodies. Another problem to be solved by the 
invention is to clone and identify the gene encoding the 
5 antigen recognized by the G-CSF inducing antibodies. 

DISCLOSURE OF THE INVENTION 

As a result of diligent research aimed at solving 
the problems described above, the present inventors used 

10 monoclonal antibodies with G-CSF inducing ability as 

probes for immunoscreening of a cDNA library derived from 
macrophage cells , and as a result succeeded in isolating 3 
positive clones, and then further determined the nucleotide 
sequences thereof, to thus arrive at the present invention. 

15 The present inventors also determined the nucleotide 
sequence of the human antigen gene. 

In other words, the present invention provides a gene 
encoding: (a) a protein having the amino acid sequence 
listed as SEQ . ID. No . 2 of the Sequence Listing; (b) a 

2 0 protein having the amino acid sequence listed as SEQ. ID. 
No. 2 of the Sequence Listing with one or more amino acid 
deletions, substitutions, additions or insertions and also 
binding to an antibody or its fragment that is active to 
induce granulocyte colony- stimulating factor; or (c) a 

/ 

2 5 protein having at least 50% homology with the amino acid 
sequence listed as SEQ. ID. No . 2 and also binding to an 
antibody or its fragment that is active to induce 
granulocyte colony- stimulating factor. 



The invention further provides a gene encoding: (a) a 
protein having the amino acid sequence listed as SEQ. ID. 
No. 4 of the Sequence Listing; (b) a protein having the 
amino acid sequence listed as SEQ. ID. No . 4 of the Sequence 
5 Listing with one or more amino acid deletions, substi- 
tutions, additions or insertions and also binding to an 
antibody or its fragment that is active to induce 
granulocyte colony- stimulating factor; or (c) a protein 
having at least 50% homology with the amino acid sequence 

10 listed as SEQ. ID. No . 4 and also binding to an antibody or 
its fragment that is active to induce granulocyte colony- 
stimulating factor. 

The invention further provides a gene having: (a) the 
nucleotide sequence listed as SEQ. ID. No . 1 of the Sequence 

15 Listing; (b) a nucleotide sequence which is the nucleotide 
sequence listed as SEQ. ID. No . 1 of the Sequence Listing 
with one or more nucleotide deletions, substitutions, 
additions or insertions and which encodes a protein that 
can bind to an antibody or its fragment that is active to 

20 induce granulocyte colony- stimulating factor; or (c) a 

nucleotide sequence which hybridizes with DNA having the 
nucleotide sequence listed as SEQ. ID. No . 1 of the Sequence 
Listing under stringent conditions and encodes a protein 
that can bind to an antibody or its fragments that are 

25 active to induce granulocyte colony- stimulating factor. 

The invention further provides a gene having: (a) the 
nucleotide sequence listed as SEQ. ID. No . 3 of the Sequence 
Listing; (b) a nucleotide sequence which is the nucleotide 



sequence listed as SEQ . ID. No . 3 of the Sequence Listing 
with one or more nucleotide deletions, substitutions, 
additions or insertions and which encodes a protein that 
can bind to an antibody or its fragment that is active to 
5 induce granulocyte colony- stimulating factor; or (c) a 
nucleotide sequence which hybridizes with DNA having the 
nucleotide sequence listed as SEQ. ID. No . 3 of the Sequence 
Listing under stringent conditions and encodes a protein 
that can bind to an antibody or its fragment that is active 

10 to induce granulocyte colony- stimulating factor. 

The antibody that is active to induce granulocyte 
colony- stimulating factor mentioned above is, for example, 
the monoclonal antibody produced by a hybridoma of the cell 
line deposited as FERM BP- 6 103. 

15 According to the invention, the gene is a gene 

derived from a mouse or human. 

The invention further provides a DNA fragment 
containing: (1) the nucleotide sequence from position 519 
to position 736, the nucleotide sequence from position 666 

20 to position 689, the nucleotide sequence from position 381 
to position 403 or the nucleotide sequence from position 
709 to position 727 of the nucleotide sequence listed as 
SEQ. ID. No.l of the Sequence Listing; (2) a nucleotide 
sequence which is any of the nucleotide sequences of (1) 

2 5 above with one or more nucleotide deletions, substitutions, 
additions or insertions; or (3) a nucleotide sequence which 
has at least 80% homology with any of the nucleotide 
sequences of (1) above. 



The invention further provides a gene containing: (1) 
the nucleotide sequence from position 519 to position 736, 
the nucleotide sequence from position 666 to position 689, 
the nucleotide sequence from position 381 to position 403 
5 or the nucleotide sequence from position 709 to position 
727 of the nucleotide sequence listed as SEQ . ID. No . 1 of 
the Sequence Listing; (2) a nucleotide sequence which is 
any of the nucleotide sequences of ( 1 ) above with one or 
more nucleotide deletions, substitutions, additions or 

10 insertions; or (3) a nucleotide sequence which has at least 
80% homology with any of the nucleotide sequences of (1) 
above; and encoding a protein that can bind to an antibody 
or its fragments that are active to induce granulocyte 
colony- stimulating factor. 

15 The invention further provides any of the following 

proteins: (a) a protein having the amino acid sequence 
listed as SEQ. ID. No . 2 of the Sequence Listing; (b) a 
protein having the amino acid sequence listed as SEQ. ID. 
No. 2 of the Sequence Listing with one or more amino acid 

20 deletions, substitutions, additions or insertions and also 
binding to an antibody or its fragment that is active to 
induce granulocyte colony- stimulating factor; (c) a protein 
having at least 50% homology with the amino acid sequence 
listed as SEQ. ID. No . 2 and also binding to an antibody or 

25 its fragment that is active to induce granulocyte colony- 
stimulating factor; or (d) a protein that is encoded by DNA 
which hybridizes with DNA having the nucleotide sequence 
listed as SEQ. ID. No . 1 of the Sequence Listing under 
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stringent conditions and that binds to an antibody or its 
fragments that are active to induce granulocyte colony- 
stimulating factor. 

The invention further provides any of the following 
5 proteins: (a) a protein having the amino acid sequence 
listed as SEQ. ID. No . 4 of the Sequence Listing; (b) a 
protein having the amino acid sequence listed as SEQ. ID. 
No . 4 of the Sequence Listing with one or more amino acid 
deletions, substitutions, additions or insertions and also 

10 binding to an antibody or its fragment that is active to 

induce granulocyte colony- stimulating factor; (c) a protein 
having at least 50% homology with the amino acid sequence 
listed as SEQ. ID. No . 4 and also binding to an antibody or 
its fragment that is active to induce granulocyte colony- 

15 stimulating factor; or (d) a protein that is encoded by DNA 
which hybridizes with DNA having the nucleotide sequence 
listed as SEQ. ID. No . 3 of the Sequence Listing under 
stringent conditions and that binds to an antibody or its 
fragment that is active to induce granulocyte colony- 

20 stimulating factor. 

The antibody that is active to induce granulocyte 
colony-stimulating factor mentioned above is, for example, 
the monoclonal antibody produced by a hybridoma of the cell 
line deposited as FERM BP- 6103. 

25 According to the invention, the protein is preferably 

a protein derived from mammals and most preferably from a 
mouse or human. 

The invention further provides a protein comprising 
- 7 - 
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any of the f ollowings : (1) the amino acid, sequence from 
residues 1 to 91, the amino acid sequence from residues 
50 to 146, the amino acid sequence from residues 1 to 78, 
the amino acid sequence from residues 200 to 241, the 
5 amino acid sequence from residues 172 to 241, the amino 
acid sequence from residues 103 to 150 or the amino acid 
sequence from residues 169 to 241 of the amino acid 
sequence listed as SEQ. ID. No . 2 of the Sequence Listing; 
( 2 ) an amino acid sequence which is any of the amino acid 

10 sequences of (1) above with one or more amino acid 

deletions, substitutions, additions or insertions; or (3) 
an amino acid sequence having at least 70% homology with 
any of the amino acid sequences of (1) above. 

The invention further provides a protein comprising 

15 any of the f ollowings : (1) the amino acid sequence from 
residues 1 to 91, the amino acid sequence from residues 
50 to 146, the amino acid sequence from residues 1 to 78, 
the amino acid sequence from residues 200 to 241, the 
amino acid sequence from residues 172 to 241, the amino 

20 acid sequence from residues 103 to 150 or the amino acid 
sequence from residues 169 to 241 of the amino acid 
sequence listed as SEQ. ID. No . 2 of the Sequence Listing ; 
( 2 ) an amino acid sequence which is any of the amino acid 
sequences of ( 1 ) above with one or more amino acid 

25 deletions, substitutions, additions or insertions; or (3) 
an amino acid sequence having at least 70% homology with 
any of the amino acid sequences of (1) above, and also 
binding to an antibody or its fragments that are active to 
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induce granulocyte colony- stimulating factor. 

The invention further provides an antibody or 
fragment thereof, for the aforementioned protein of the 
invention. The antibody is preferably a monoclonal 
5 antibody, and most preferably a human -type monoclonal 
antibody or human monoclonal antibody. 

The invention further provides a recombinant vector 
containing a gene or a DNA fragment according to the 
invention . 

10 The invention further provides a transformant 

comprising a recombinant vector containing a gene or a DNA 

fragment according to the invention. 

The invention further provides a receptor for a 

substance that can induce production of granulocyte colony- 
15 stimulating factor, comprising a protein according to the 

invention . 

The invention further provides a method employing a 
protein of the invention for screening of a useful 
substance (for example, an agonist or antagonist for the 
20 protein), the substance obtained by the screening method 
and a useful substance that can bind to a receptor (for 
example, an agonist or antagonist for the receptor) . 

The invention further provides a pharmaceutical 
compounds comprising a gene, a DNA fragment, a protein (or 
2 5 a protein fragment), an antibody (or an antibody fragment), 
a receptor or a substance according to the invention 
(particularly a pharmaceutical compounds for diagnosis, 
prevention or treatment of infectious diseases or 
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neutropenia), and a treatment method employing it. 

DET AILED DESCRIPTION OF THE INVENTION 

Embodiments and working methods of the invention will 
5 now be explained in detail. 

Prior to the present invention, the present inventors 
succeeded in obtaining antibodies by direct immunization of 
macrophages and isolating G-CSF inducing antibodies among 
the obtained antibodies (Japanese Patent Application HE I No. 

10 9-266591, all of the content of which is incorporated in 
the present specification by reference) . The gene of the 
present invention was isolated by using these antibodies as 
a probe for screening of a cDNA library derived from mouse 
macrophages , and the protein encoded by the gene of the 

15 invention is characterized by the ability to bind to the 

antibodies or the fragments thereof which have granulocyte 
colony- stimulating factor-inducing activity. 

(Antibodies or fragments thereof which have granulocyte 
20 colony- stimulating factor-inducing activity) 

First, an explanation will be provided regarding the 
method of obtaining the "antibodies or fragments which have 
granulocyte colony- stimulating factor-inducing activity" 
according to the invention. (Also referred to as 
25 "antibodies used for the invention" hereinafter throughout 
the present specification. ) 

The present inventors administered a mouse macrophage 
cell line as an immunogen to MRL/lpr mice (autoimmune mice) , 
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and isolated monoclonal antibodies. Then, the obtained 
monoclonal antibodies were applied to the mouse macrophage 
cell line and examined the effect of the antibodies to the 
macrophage cells. As a result, it was discovered that one 
of the obtained antibodies had the character of causing 
production of G-CSF by the mouse macrophage cell line in a 
concentration-dependent manner. (The hybridoma cell line 
that produces the antibody has been deposited as FERM BP- 
6103 . ) 

Throughout the present specification, the term 
"monoclonal antibodies" will refer to monoclonal antibodies 
with reactivity to the macrophage cell line, and 
specifically refer to monoclonal antibodies with a function 
of causing production of G-CSF. 

The antibodies used for the invention had the 
character to bind substantially to the macrophage cell 
line. The antibodies used for the invention include any 
polyclonal antibody or monoclonal antibody having this 
characters. The "monoclonal antibodies" include monoclonal 
antibodies belonging to all the immunoglobulin classes IgG, 
IgM, IgA, IgD and IgE, and are preferably monoclonal 
antibodies of the immunoglobulin classes IgG and IgM. 

The macrophage cell line may be prepared from 
naturally occurring leukemia cells or it may be prepared by 
transformation with leukemia virus. 

The antibodies used for the invention may be obtained 
according to a common procedure (for example, the method 
described in "Zoku Seikagaku Jikken Koza 5, Men'eki 



Seikagaku Kenkyuuhou" [Methods of Biochemical Experiments V 
- Immunobiochemistry Research Methods], ed. by The Japanese 
Biochemical Society: published by Tokyo Kagaku Dojin) . 

The monoclonal antibodies used for the invention 
can be produced from a hybridoma (fused cell line) created 
by cell fusion. The hybridoma that produces monoclonal 
antibodies is prepared by the following: the antibody- 
producing cells are fused with myeloma cells, and then the 
antibody-producing hybridoma is cloned by specific binding 
to the macrophage cell line. This procedure may be carried 
out according to conventionally known protocols except for 
the use of all or part of the macrophage cell line as the 
immunogen . 

The immunogen used may be the macrophage cell line 
itself, or else there may be prepared a (poly )peptide 
solutions derived from all or a portion of the membrane 
fraction or soluble extract of the macrophage cell line, 
or a mixture thereof with Freund's complete adjuvant. 
The animals used as the object of immunization may be a 
mammal such as a mouse, rat. guinea pig, hamster or rabbit, 
and is preferably a mouse or rat, and more preferably a 
mouse. The immunization is carried out by one or several 
injections into the mammals through a subcutaneous, 
intramuscular, intravenous, foot pad or intraabdominal 
route . 

Following initial immunization, 1-4 booster 
immunizations were carried out every 1-2 weeks interval, 
with a final immunization after another 1-4 weeks. The 



antibody-producing cells are collected from the 
immunosensitized animals after about 3-5 days from the 
final immunization. 

The monoclonal antibodies used for the invention 
5 include the monoclonal antibodies produced by a hybridoma 
of "FERM BP-6103" (3-4H7 antibodies), their fragments and 
antibodies having essentially the same characters. " 3-4H7 
antibody" has the ability to induce G-CSF production by the 
cells . 

10 The hybridoma that produces the monoclonal antibodies 

used for the invention may be prepared by a commonly known 
method. As an example of a commonly known method for 
preparation of a monoclonal antibody- secreting hybridoma, 
there may be mentioned in the methods of Koehler and 

15 Milstein (Nature, Vol. 256, pp. 495-497, 1975) or its 

modified methods. Here, the monoclonal antibodies are 
prepared by culturing fused cells (a hybridoma) that are 
obtained by fusing antibody- producing cells from a spleen, 
lymph node, bone marrow or tonsil, preferably a spleen, 

20 taken from an animal immunosensitized as described above, 

with myeloma cells from a mammalian animal such as a mouse , 
rat, guinea pig, hamster, rabbit or human, preferably of 
the same species, and more preferably from a mouse, rat, or 
human. The culturing may be carried out in vitro, or in 

2 5 vivo in the ascites fluid of a mammalian animal such as a 
mouse, rat, guinea pig, hamster or rabbit, preferably a 
mouse or rat. and more preferably a mouse, and the 
antibodies may be obtained from each culture supernatants 
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or from the ascites fluid of the mammalian animal. 

As examples of myeloma cell lines to be used, for the 
cell fusion, there may be the mouse-derived myelomas 
"P3/X63-AG8" , ,, P3/NSI/l-Ag4-l" , "P3/X63-Ag8 . Ul " , "SP2/0- 
5 Agl4" , "PAI", "FO" or "BW5147", the rat-derived myeloma 

"210RCY3-Agl . 2 . 3" and the human-derived myelomas "U-266AR1" , 
"GM1500-6TG-A1-2" , "UC729-6" , "CEM-AGR" , "D1R11" and "CEM- 
T15" . 

The screening of fused cell clones that produce the 

10 monoclonal antibodies and used for the invention may be 
accomplished by measuring the antigen reactivity of the 
culture supernatants from the wells exhibiting cell growth 
in a microtiter plate using an enzyme -immunological method 
such as flow cytometry, RIA or ELISA. 

15 As examples of basic media, there may be low calcium 

media such as Ham'F12 medium, MCDB153 medium or low calcium 
MEM medium, and high calcium media such as MCDB104 medium, 
MEM medium, D-MEM medium, RPMI1640 medium, ASF104 medium or 
RD medium. Serum, hormone cytokines and/ or various organic 

20 or inorganic substances may be added to the basic medium 
depending on the purpose. Isolation and purification of 
the monoclonal antibodies from the culture supernatant or 
ascites fluid can be accomplished by various method such as 
saturated ammonium sulfate method, euglobulin precipitation, 

25 caproic acid method, caprylic acid method, ion -exchange 

chromatography (DEAE, DE52, etc.), affinity column chroma- 
tography with an anti- immunoglobulin column or Protein A or 
Protein G column, or hydrophobic chromatography. 
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The monoclonal antibodies used for the invention 
may also be obtained by any other method, without being 
restricted to the production method described above. 
Ordinary "monoclonal antibodies" have sugar chains with 
5 different structures depending on the types of a mammalian 
animal which has been immunosensitized, and the "monoclonal 
antibodies" used for the invention are not limited by 
structural differences in these sugar chains and include 
any monoclonal antibody derived from mammalian animals . 

10 The "monoclonal antibodies" used for the invention also 

include monoclonal antibodies produced by phage display, as 
well as human- type monoclonal antibodies obtained using 
transgenic mice created by genetic engineering that 
produce human- type antibodies by incorporation of human 

15 immunoglobulin genes, for example, chimeric monoclonal 

antibodies obtained by using gene recombination techniques 
to recombine the constant region (Fc region) of a mammalian 
animal -derived monoclonal antibody with the Fc region of a 
human monoclonal antibody, and humanized monoclonal 

20 antibodies obtained by recombining the complementarity- 
determining region (CDR) that can directly bind in a 
complementary manner with the antigen, with the 
corresponding region of a human monoclonal antibody. 

According to the invention, an "antibody fragment" 

2 5 may also be used, where "antibody fragment" means an 

antibody fragment including at least one variable region, 
synonymous with the "antibody portion" mentioned in 
Japanese Patent Application HEI No. 9-266591. Specifically, 



it refers to the Fv, F(ab')2, Fab' or Fab fragments. Here, 
"F(ab')2" and "Fab 1 " refer to antibody fragments produced 
by treating an immunoglobulin (monoclonal antibody) with, 
a protease such as pepsin or papain, and they are obtained 
5 by digestion before and after the sulfide bonds present 

between the two H chains at the hinge region . For example , 
treatment of IgG with papain cleaves it upstream from the 
disulfide bonds present between the two H chains at the 
hinge region, producing two homologous antibody fragments 

10 each comprising an L chain composed of a VL (L chain 

variable region) and CL (L chain constant region) and an H 
chain fragment composed of a VH (H chain variable region) 
and CHyl (yl region of the H chain constant region) which 
are bonded by sulfide bonds at the C- terminal region. 

15 These two homologous antibody fragments are each designated 
as Fab' . Treatment of IgG with pepsin cleaves it down- 
stream from the disulfide bonds present between the two H 
chains at the hinge region, producing an antibody fragment 
which is slightly larger than just the aforementioned two 

20 Fab' fragments connected at the hinge region. This 
antibody fragment is designated as F(ab')2. 

The protein encoded by the gene of the invention is 
characterized by binding to an antibody or its fragment 
that is active to induce granulocyte colony- stimulating 

25 factor, as explained in detail above. The term "binding" 

as used throughout the present specification means ordinary 
binding between a protein and antibody, and it may be 
measured using common immunological analysis techniques 



(for- example, immunoprecipitation, ELISA, immunoblotting , 
etc. ) 

(Gene of the invention) 

The present invention provides a gene which encodes 
the protein having the amino acid sequence listed as SEQ. 
ID. No.l of the Sequence Listing or a protein which is 
homologous thereto. The invention also provides a gene 
having the nucleotide sequence listed as SEQ. ID. No.l of 
the Sequence Listing or a nucleotide sequence which is 
homologous thereto. 

There are no particular restrictions on the type of 
the gene of the invention, and it may be naturally 
occurring DNA, recombinant DNA or chemically synthesized 
DNA, or even a genomic DNA clone or a cDNA clone. 

The gene of the invention will typically have the 
nucleotide sequence listed as SEQ. ID. No.l of the Sequence 
Listing, but this is only the sequence of a clone (MMR19) 
obtained in the following examples to represent an 
embodiment of the invention. Those skilled in the art are 
well aware that natural genes have a small number of 
variations depending on the breeding conditions of the 
biological species that produce it, and on the ecosystem, 
or on the presence of highly similar isozymes. 
Consequently, the "gene" of the invention is not limited to 
the gene having the nucleotide sequence listed as SEQ. ID. 
No.l of the Sequence Listing but also includes all genes 
encoding proteins having the characters described in the 
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present specification. 

In particular, disclosure by the present specifi- 
cation of the amino acid sequence for the protein of the 
invention and the DNA sequence encoding the protein easily 
5 allows to isolate a gene encoding a protein with similar 
physiological activity from another biological species by 
utilizing basic genetic engineering techniques such as 
hybridization or PCR. Genes obtained in this manner are 
also within the scope of the present invention. 

10 There are no particular restrictions for the hybridi- 

zation conditions used for screening of a homologous gene, 
and they may be appropriately selected by a person skilled 
in the art depending on the degree of homology between 
the target homologous gene and probe, although stringent 

15 conditions are generally preferred, and for example, the 

hybridization conditions may be 6x SSC [0.9 M NaCl, 0.09 M 
sodium citrate (pH 7.0)], 5 x Denhardt's solution [1 g 
ficoll, 1 g polyvinyl pyrrolidone, 1 g BSA in 1000 mL], 
0.5% SDS, 25°C-68°C (for example, 37°C, 42°C or 68°C), or 0- 

20 50% formamide, 6x SSC, 0.5% SDS, 25-68°C (for example, 37°C, 
42°C or 68°C) . It is well known to those skilled in the art 
that appropriate setting of the hybridization conditions 
including the formamide concentration, Denhardt's solution 
concentration, salt concentration, temperature, etc. will 

25 allow to clone DNA containing a nucleotide sequence with a 
given degree of homology or greater, and all homologous 
genes cloned in this manner are within the scope of the 
present invention. 
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A homologous gene cloned by hybridization in this 
manner has at least 70%, preferably at least 80%, more 
preferably at least 90%, even more preferably at least 95% 
and most preferably at least 98% homology with respect to 
the nucleotide sequence listed as SEQ. ID. No . 1 of the 
Sequence Listing. 

(Protein of the invention) 

The present invention provides the protein having the 
amino acid sequence listed as SEQ. ID. No . 1 of the Sequence 
Listing or a protein homologous thereto. 

The protein having the amino acid sequence listed as 
SEQ. ID. No.l of the Sequence Listing according to the 
invention may be obtained by incorporating the gene 
encoding therefor into an appropriate expression vector, 
transforming this vectors to an appropriate host and 
expressing the recombinant protein. However, the source 
and preparation method are not restricted so long as the 
protein of the invention has the characters described in 
the present specification, and it may be a naturally 
produced protein, a protein expressed from recombinant DNA 
by a genetic engineering method or a protein chemically 
synthesized. 

The protein of the invention will typically have the 
sequence of 241 amino acids listed as SEQ. ID. No.l of the 
Sequence Listing. However, those skilled in the art are 
well aware that natural proteins include variations of one 
or more amino acids due to gene variation depending on the 
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breeding contions of biological species that produce it, on 
the ecosystem, the presence of highly similar isozymes. 
The term "amino acid variation" as used here means one or 
more amino acid substitutions, deletions, insertions and/or 
5 additions. The "protein" of the invention has the amino 
acid sequence listed as SEQ . ID. No . 1 based on deduction 
from the nucleotide sequence of the cloned gene, but it is 
not limited only to proteins with that sequence and is 
intended to include all homologous proteins that have the 

10 characteristics described in the present specification. 

The homology is at least 50%, preferably at least 60%, more 
preferably at least 70%, more preferably at least 80%, even 
more preferably at least 90%, yet more preferably at least 
95% and most preferably at least 98%. 

15 Generally speaking, introduction of a substitution 

between amino acids with the same nature (for example, a 
substitution between two hydrophobic amino acids, a 
substitution between two hydrophilic amino acids, a 
substitution between two acidic amino acids or a 

20 substitution between two basic amino acids) will usually 
tend to give a varied protein with the same characters as 
the original protein. Those skilled in the art are 
familiar with methods of preparing recombinant proteins 
with desired characters using gene recombinant techniques, 

25 and such varied proteins are also within the scope of the 
invention. 

The following examples in the present specification 
describe cloning of mouse macrophage -derived cDNA as an 
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embodiment of the invention. The use of the amino acid 
sequence of the protein disclosed in the present 
specification or the sequence of the (mouse -derived) gene 
coding therefor, or a portion thereof, for isolation of a 
5 gene encoding a protein from another source but having 
similar physiological activity using gene engineering 
techniques such as hybridization or PCR, is within the 
scope of commonly accepted knowledge to a person skilled in 
the art, and proteins encoded by such isolated genes are 
10 also within the scope of the present invention. 

(Human -type gene and protein) 

For example, the following method may be mentioned as 
an example of obtaining a human -derived homologue of the 

15 gene and protein of the invention. 

The total RNA is extracted from a human macrophage 
cell line (THP-1, U9 37, HL-60) by guanidium thiocyanate- 
phenol-chlorof orm single- step extraction (Laboratory 
Manuals of Genetic Engineering, 3rd Edition, pp. 83-84, 

20 1996), and purified using an oligo(dT) cellulose column, to 
obtain poly(A) + RNA . Reverse transcriptase (MMLV-RTase ) 
and DNA polymerase are used to synthesize double- stranded 
cDNA. The double- stranded cDNA is used to construct a cDNA 
library using a A.ZAPII phage vector by the method of 

2 5 Gubler-Hof fmann (Gubler, U. and Hoffmann, B.J.: Gene, 

25:263-269, 1983). A probe is then prepared by amplifying 
a DNA sequence using a primer DNA that can amplify a 
sequence in the region of the nucleotide sequence (SEQ. ID. 
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No.l) of the mouse cDNA (MMR19 clone) disclosed in the 
present specification, having high homology with the human 
sequence (for- example, the region from position 172 to 
position 241 of SEQ . ID. No.l which has been found to have 
5 91% homology with the human sequence) and the template DNA 
from the human macrophage cell cDNA library. Or region 
(for example, the region from position 172 to position 241 
of SEQ . ID. No.l) is used directly as the probe for 
screening the cDNA encoding the entire length of the target 

10 protein from the human macrophage cell cDNA library. The 
cDNA nucleotide sequence is analyzed by the Primer Walking 
method. The cDNA confirmed to encode the entire length of 
the target protein is introduced into a baculovirus to 
express a protein, which can be purified with an affinity 

15 column to obtain the human-type homologous protein. 

As explained above, the present invention relates to 
the gene or protein having the nucleotide sequence listed 
as SEQ. ID. No.l or the amino acid sequence listed as SEQ. 
ID. No. 2, and to genes and proteins which are homologous 

20 thereto. As a result of a search to determine whether or 
not sequences homologous to the nucleotide sequence listed 
as SEQ. ID. No.l and the amino acid sequence listed as SEQ. 
ID. No. 2 provided by the invention are present in other 
organisms, it was confirmed that human ESTs (expressed 

2 5 sequence tags) include sequences having high homology with 
the gene of the invention (see Example 3 below). It will 
therefore be readily appreciated that the human-derived 
homologous gene can also be isolated by screening of a 
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human -derived gene library ( cDNA library, etc.) using the 
human -derived ESTs having high homology with the nucleotide 
sequence of the invention as the probe. 

As described above, a database search revealed that 
5 portions (i.e. DNA fragments) of the nucleotide sequence 
listed as SEQ . ID. No . 1 according to the invention are 
conserved, having high homology with the human sequence. 
Such DNA fragments are useful as probes for screening of 
the human-derived homologous gene, and therefore constitute 

10 one aspect of the present invention. The DNA fragments 
include DNA fragments containing the nucleotide sequence 
from position 519 to position 736, the nucleotide sequence 
from position 666 to position 689, the nucleotide sequence 
from position 381 to position 403 or the nucleotide 

15 sequence from position 709 to position 727 of the 

nucleotide sequence listed as SEQ. ID. No . 1 of the Sequence 
Listing, while DNA fragments containing a nucleotide 
sequence which is any of these nucleotide sequences with 
one or more nucleotide deletions, substitutions, additions 

20 or insertions or a nucleotide sequence which has at least 

80%, preferably at least 85%, more preferably at least 90%, 
even more preferably at least 9 5% and most preferably at 
least 98% homology with any of these nucleotide sequences, 
are also within the scope of the invention. 

25 A database search also revealed that a portion of the 

amino acid sequence listed as SEQ. ID. No. 2 according to 
the invention is conserved with high homology in the human 
sequence. Protein fragments comprising portions of the 



protein of the invention are also useful as reagents for 
analysis and isolation of antibodies with G-CSF inducing 
activity, as is the protein of the invention, and also have 
potential utility as a drug like the protein of the 
5 invention, and thus constitute an aspect of the invention. 
The mentioned proteins include the amino acid 
sequences from residues 1 to 91, 50 to 146, 1 to 78, 200 to 
241, 172 to 241, 103 to 150, and 169 to 241 of the amino 
acid sequence listed as SEQ. ID. No . 2 of the Sequence 

10 Listing, while proteins containing an amino acid sequence 
which is any of these amino acid sequences with one or 
more amino acid deletions, substitutions, additions or 
insertions or an amino acid sequence having at least 70%, 
preferably at least 80%, more preferably at least 85%, even 

15 more preferably at least 90%, even more preferably at least 
95% and most preferably at least 98% homology with any of 
these amino acid sequences , are also within the scope of 
the invention. 

The present inventors have determined the nucleotide 

2 0 sequence of the human -type antigen gene by a method 

similar to the one described above (see Example 4 below). 
Consequently, the present invention provides a gene having 
the nucleotide sequence listed as SEQ. ID. No . 3 of the 
Sequence Listing or having a nucleotide sequence which is 

2 5 homologous thereto. The invention also provides a protein 
having the amino acid sequence listed as SEQ. ID. No . 4 of 
the Sequence Listing or a protein which is homologous 
thereto. Here, "homologous" means that the scope of the 
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invention is not limited to the gene having the nucleotide 
sequence listed as SEQ. ID. No. 3 or the protein having the 
amino acid sequence listed as SEQ. ID. No . 4 , as was 
explained in the part of "Gene of the invention" and 
5 "Protein of the invention" described above. 

(Antibodies of the invention) 

The invention also provides antibodies against the 

above-mentioned protein of the invention (also referred to 
10 hereinafter in the present specification as "monoclonal 

antibodies of the invention" ) . An example of the 

antibodies of the invention and a method for obtaining them 

is explained in detail. 

The antibodies of the invention may be either poly- 
15 clonal antibodies or monoclonal antibodies, and in the case 

of monoclonal antibodies they may be chimeric antibodies . 

Mouse/human chimeric antibodies are particularly preferred. 

The "monoclonal antibodies" include monoclonal antibodies 

belonging to all the immunoglobulin classes such as IgG, 
20 IgM, IgA, IgD and IgE, and are preferably monoclonal 

antibodies of the immunoglobulin classes IgG and IgM. 

The protein of the invention used as the antigen 

may be obtained by incorporating a gene encoding it into 

an appropriate expression vector, transforming the 
2 5 incorporated vector to an appropriate host and expressing 

the recombinant protein. The immunogen used may be, for 

example , an actual macrophage cell line or the membrane 

fraction of a macrophage cell line. 
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The antibodies of the invention, such as polyclonal 
antibodies (antiserum) or monoclonal antibodies may be 
obtained according to a common procedure (for example, the 
method described in "Zoku Seikagaku Jikken Koza 5, Men ' eki 
5 Seikagaku Kenkyuuhou" [Method of Biochemical Experiments V 
- Immunobiochemistry Research Methods], ed. by The Japanese 
Biochemical Society: published by Tokyo Kagaku Dojin) . 

Specifically, a mammalian animal, preferably a mouse, 
rat, hamster, guinea pig, rabbit, dog, cat, pig, goat, 
10 horse or cow, and more preferably a mouse, rat, hamster, 
guinea pig or rabbit, is immunized with the antigen in 
combination with Freund's adjuvant if necessary . 
Polyclonal antibodies may be collected from serum obtained 
from the immunosensitized animal- Monoclonal antibodies 
15 may be produced from a hybridoma made of fusions between 

antibody-producing cells obtained from the immunosensitized 
animal and a myeloma cell line (myeloma cells) which has no 
ability to produce antibodies . The hybridoma was cloned the 
hybridoma and selected clones that produce monoclonal 
20 antibodies exhibiting specific affinity toward the antigen 
used to immunize the mammalian animal. 

Specifically, the monoclonal antibodies may be 
produced in the following manner. The protein of the 
invention or cells expressing the protein of the invention 
2 5 are used as the immunogen together with Freund's adjuvant 
if necessary. For immunosensitization , a mouse, rat, 
hamster, guinea pig or rabbit, and preferably a mouse, rat 
or hamster (such animals include transgenic animals created 



to produce antibodies of other animals, such as human 
antibody-producing transgenic mice) is used by one or 
several injections through a subcutaneous, intramuscular, 
intravenous, foot pad or intraabdominal route, or by 
5 transplantation. Usually 1 to 4 booster immunizations are 
given every 1 to 14 days from the initial immunization, and 
1 to 5 days after the final immunization, and the antibody- 
producing cells are taken from the immunosensitized 
mammalian animal. 
10 The monoclonal antibodies of the invention may be 

produced from a hybridoma (fused cells) produced by cell 
fusion . 

The hybridoma producing the monoclonal antibodies can 
be prepared by a commonly known method. As a commonly 

15 known method, it may be mentioned in the method of Koehler 
and Milstein (Nature, Vol. 256, pp. 495-497, 1975) or 
methods with modifications of that method. Specifically, 
the monoclonal antibodies are prepared by culturing fused 
cells (a hybridoma), which are obtained by fusing antibody- 

20 producing cells from a spleen, lymph nodes, bone marrow 
or tonsils, preferably a spleen, taken from an animal 
immunosensitized in the manner described above, with 
myeloma cells from a mammalian animal such as a mouse, rat, 
guinea pig, hamster, rabbit or human, and preferably from a 

2 5 mouse, rat, or human. 

As examples of myeloma cell lines used for the cell 
fusion, there may be the mouse -derived myelomas as 
mentioned above, such as "P3/X63-AG8 " , " P3/NSI/ 1 -Ag4 - 1 " , 
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"P3/X63-Ag8.Ul" , "SP2/0-Agl4 " , "X63,653" , "PAI", "FO" or 
"BW5147", the rat-derived myeloma "210RCY3-Agl . 2 . 3" and the 
human -derived myelomas "U- 266AR1 " , "GM1500 - 6TG-A1 - 2 " , 
"UC729-6" , " CEM-AGR" , "D1R11" and " CEM-T1 5 " . 

Screening of fused cell clones that produce the 
monoclonal antibodies used for the invention may be 
accomplished by culturing the fused cells in a microtiter 
plate, for example, and by using flow cytometry, RIA, ELISA 
alternative the like to measure the antigen reactivity of 
the culture supernatant s from the wells exhibiting growth. 

Production of monoclonal antibodies from the 
hybridoma may be carried out by culturing the hybridoma in 
vitro, or in vivo in the ascites fluid of a mouse, rat, 
guinea pig, hamster or rabbit, preferably a mouse or rat, 
and more preferably a mouse, and isolating the antibodies 
from the resulting culture supernatant or from the ascites 
fluid of the mammalian animal. In the case of in vitro 
culture, the hybridoma may be grown, maintained and stored 
following a condition varied depending on the properties of 
the cell line being cultured, the purpose of research and 
the culturing method. And the culturing used for production 
of monoclonal antibodies in culture supernatants may be 
carried out using a known nutrient medium or any nutrient 
medium derived and prepared from a known basic medium. 

As examples of basic media, there may be the low 
calcium media such as Ham'F12 medium. MCDB153 medium or low 
calcium MEM medium, and high calcium media such as MCDB104 
medium. MEM medium, D-MEM medium, RPMI1640 medium, ASF104 
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medium or RD medium. Serum, hormone cytokines and/or 
various organic or inorganic substances may also be added 
to the basic medium, depending on the purpose. Isolation 
and purification of the monoclonal antibodies can be 
5 accomplished by apply a saturated ammonium sulfate method, 
euglobulin precipitation, caproic acid method, caprylic 
acid method, ion-exchange chromatography ( DEAE , DE52, etc.), 
affinity column chromatography with an anti- immunoglobulin 
column or Protein A or Protein G column, or else subjecting 

10 them to hydrophobic chromatography to subjecting the 
culture supernatant or ascites fluid. 

A "chimeric antibody" according to the invention is a 
monoclonal antibody created by genetic engineering, and 
specifically, it refers to a chimeric monoclonal antibody 

15 such as a mouse/human chimeric monoclonal antibody, which 
is characterized as the monoglobulin gene whose variable 
region is a mouse immunoglobulin variable region and the 
constant region is a human immunoglobulin constant region. 
The human immunoglobulin constant region is characterized 

20 to have an amino acid sequence depending on the isotype IgG, 
IgM, IgA, IgD or IgE, and the constant region of the 
recombinant chimeric monoclonal antibody of the invention 
may be the constant region of a human immunoglobulin 
belonging to any of the isotypes . It is preferably the 

25 constant region of human IgG. The chimeric monoclonal 

antibody of the invention may be produced, for example, in 
the following manner. It will be appreciated without 
mention, however, that the production method is not limited 



to the one described below. 

For example, a mouse/human chimeric monoclonal 
antibody may be prepared with reference to Jikken Igaku 
(Experimental Medicine) (special issue) I, Vol.6, N.10, 
5 1988 and Japanese Examined Patent Publication HE I No. 3- 
73280. That is, it may be prepared by inserting into one 
or separate expression vectors the C H gene (C gene encoding 
the H chain constant region) , taken from DNA encoding 
human immunoglobulin, downstream from the active V H gene 

10 (rearranged VDJ gene encoding the H chain variable region) 
taken from DNA encoding the monoclonal antibody isolated 
from the mouse monoclonal antibody-producing hybridoma , and 
the C L gene (C gene encoding the L chain constant region) 
taken from DNA encoding human immunoglobulin, downstream 

15 from the active V L gene (rearranged V a gene encoding L chain 
variable region) taken from DNA encoding the monoclonal 
antibody isolated from the same hybridoma, with each 
arranged in an expressible manner, transforming host cells 
with the expression vector and culturing the transformed 

20 cells. 

Specifically, first a DNA is extracted from the mouse 
monoclonal antibody-producing hybridoma by a common 
procedure, and then the DNA is digested with appropriate 
restriction endonucleases (for example, EcoRI . Hindlll, 
25 etc.) and the digested fragments are subjected to 

electrophoresis (for example, using a 0.7% agarose gel) for 
Southern blotting. The electrophoresed gel is stained with 
ethidium bromide, for example, and photographed, after the 



marker positions are attached, and the gel is washed twice 
and then immersed for 15 minutes in a 0.15 M HC1 solution. 
It is then immersed for 10 minutes in a 0.4 N NaOH solution 
with gentle shaking. A common method is used for transfer 
5 the DNA to a filter, recovery of the filter. After 4 hours, 
the filter is washed twice with 2x SSC. After thoroughly 
drying the filter, it is baked (75°C, 3 hours). Upon 
completion of baking, the filter is placed in a 0 . lx 
SSC/0.1% SDS solution and incubated at 65°C for 30 minutes. 
10 It is then immersed in a 3x SSC/0.1% SDS solution. The 
obtained filter is placed in a plastic bag together with 
the prehybridization solution, and incubated at 65°C for 
3-4 hours. 

Next, 3Z p- labelled probe DNA and hybridization 
15 solution are added for reaction at 65°C for about 12 hours. 
After completion of hybridization, the filter is washed 
with an appropriate salt concentration, reaction tempera- 
ture and time (for example, 2x SSC, 0.1% SDS solution, 
room temperature, 10 minutes). The filter is placed in a 
20 plastic bag, a small amount of 2x SSC is added, the bag is 
sealed, and autoradiography is performed. This Southern 
blot method allows identification of the rearranged VDJ 
gene and VJ gene encoding the H chain and L chain of the 
mouse monoclonal antibody, respectively. The zones 
2 5 containing the DNA fragments identified by the method 
described above are fractionated by sucrose density 
gradient centrif ugation and the isolated DNA is 
incorporated into a phage vector (for example, charon4A, 



charon28, A.EMBL3 , A.EMBL4 , etc.), and then E. coll (for 
example, LE392, NM539, etc.) is transformed with the phage 
vector, and a genomic library is created. The genomic 
library is used for plaque hybridization according to the 
5 method of Benton and Davis (Science, Vol.196, pp. 180- 

182(1977)) using the appropriate probe (H chain J gene, L 
chain (k)J gene, etc.), and the positive clones containing 
either the rearranged VDJ gene or VJ gene are obtained. 
Restriction enzyme maps of the obtained clones are prepared 

10 and the nucleotide sequences are determined to confirm that 
the obtained genes contain the target rearranged V H (VDJ) 
gene or V L ( VJ ) gene . 

Separately, the human C H gene and human C L gene used 
for chiraerizatlon are isolated. For example, when creating 

15 a chimera with human IgGl , the Cyl gene as the C H gene and 
the Ck gene as the C L gene are isolated. By taking 
advantage of the high homology between the nucleotide 
sequences of the mouse immunoglobulin genes and human 
immunoglobulin genes, these genes can be obtained using as 

20 probes the mouse Cyl gene and mouse Ck gene, which 

correspond to the human Cyl gene and human Ck gene for 
their isolation from a human genomic library. 

Specifically, the 3 kb Hindi I I -BamHI fragment from 
clone Igl46 (Proc. Natl. Acad. Sci . USA, Vol.75, pp. 4709- 

25 4713(1978)) and the 6 . 8 kb EcoRI fragment from clone MEP10 
(Proc. Natl. Acad. Sci. USA. Vol.78, pp. 474-478( 1981 ) ) are 
used as probes to isolate a DNA fragment containing the 
human k gene containing the enhancer region, which is 
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derived from a human XCharon4A Haelll-Alul genomic library 
(Cell, Vol.15, pp. 1157-1174(1978) ) . The human Cyl gene is 
isolated, for example, by digesting human embryonic liver 
cell DNA with Hindlll, fractionating by agarose gel 
5 electrophoresis, and inserting the 5.9 kb band in X788 and 
using the aforementioned probes. 

The mouse V H gene and mouse V L gene and the human C H 
gene and human C L gene obtained in this manner are 
incorporated into an expression vector, such as pSV2gpt or 

10 pSV2neo by a common procedure, using an appropriate 
restriction endonuclease and DNA ligase, taking into 
account the promoter region and enhancer region, so that 
the human C H gene is placed downstream from the mouse V H 
gene and the human gene is placed downstream from the 

15 mouse V L gene. Here, the chimeric genes of the mouse V H 
gene /human C H gene and mouse V L gene /human C L gene may be 
arranged simultaneously in the same expression vector, or 
they may be arranged in separate expression vectors. 

The expression vector inserting the chimeric gene 

20 constructed in this manner is then introduced into myeloma 
cells such as P3X63 • Ag8 * 653 cells or SP210 cells, which do 
not of themselves produce antibodies, by the protoplast 
fusion method, DEAE -dextrin method, calcium sulfate method, 
electroporation or the like. The transformed cells are 

2 5 selected out by culturing in medium containing a drug 
corresponding to the drug resistance gene, which is 
introduced into the expression vector, and the target 
chimeric monoclonal antibody-producing cells are isolated. 



The target chimeric monoclonal antibodies are taken from 
the culture supernatant of the selected antibody-producing 
cells . 

The "human-type antibodies (CDR-grafted antibodies)" 
5 according to the invention are monoclonal antibodies 

prepared by genetic engineering, and specifically, they are 
human- type monoclonal antibodies characterized in that all 
or a portion of the complementarity- determining region of 
the hypervariable region is the complementarity- determining 

10 region of the hypervariable region derived from the mouse 
monoclonal antibody, the framework region of the variable 
region is the framework region of the variable region 
derived from the human immunoglobulin, and the constant 
region is the human immunoglobulin region. 

15 The complementarity- determining regions are the three 

regions found in the hypervariable region of the variable 
region of the antibody, which are the sites of direct com- 
plementary binding to the antigen (CDRs: complementarity- 
determining regions; CDR1, CDR2 , CDR3), and the variable 

20 framework regions are the four regions lying before and 

after the three complementarity- determining regions, which 
are relatively conserved (Framework regions: FR1 , FR2 , FR3 , 
FR4). Stated differently, this means a monoclonal antibody 
wherein all of the regions except for all or a portion of 

2 5 the complementarity- determining region of the hypervariable 
region of the mouse monoclonal antibody are repieced by the 
corresponding regions of the human immunoglobulin. The 
constant region derived from the corresponding region of 



the human immunoglobulin has the amino acid sequence 
characteristic of each isotype IgG, IgM, IgA, IgD or IgE, 
and the constant region of the human- type monoclonal 
antibodies of the invention may be the constant region of 
human immunoglobulin belonging to any isotype, preferably 
the constant region of human IgG. There are also no 
restrictions on the framework regions in the variable 
region derived from the human immunoglobulin. 

The human- type monoclonal antibodies of the invention 
may be produced, for example, in the following manner, 
with understanding that there is no limitation to this 
production method. For example, the recombinant human -type 
monoclonal antibodies derived from mouse monoclonal 
antibodies may be prepared by genetic engineering with 
reference to Japanese Patent Public Inspection HE I No. 4- 
506458 and Japanese Unexamined Patent Publication SHO No. 
62-296890. That is, at least one mouse H chain CDR gene 
and at least one mouse L chain CDR gene paring to the mouse 
H chain CDR gene are isolated from the mouse monoclonal 
antibody-producing hybridoma, and a human H chain gene 
encoding the entire region other than the human H chain CDR 
corresponding to the mouse H chain CDR and the human L 
chain encoding the entire region other than the human L 
chain CDR corresponding to the mouse L chain CDR are 
isolated from the human immunoglobulin gene . 

The isolated mouse H chain CDR gene and human H chain 
gene are introduced in an expressible manner into an 
appropriate expression vector, and likewise the mouse L 
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chain CDR gene and the human L chain gene are introduced in 
an expressible manner into another appropriate expression 
vector. Alternatively, the mouse H chain CDR gene/human H 
chain gene and the mouse L chain CDR gene/human L chain 
5 gene may be introduced in an expressible manner into the 
same expression vector. By transforming host cells with 
the expression vector prepared in this manner, it is 
possible to obtain human-type monoclonal antibody-producing 
transf ormants , and by culturing these transf ormants , it is 

10 possible to obtain the target human-type monoclonal 
antibodies from the culture supernatant. 

A "human antibody" according to the invention is 
an immunoglobulin wherein all of the regions of the 
immunoglobulin including the H chain variable region and H 

15 chain constant region and the L chain variable region and L 
chain constant region are derived from a gene encoding a 
human immunoglobulin. Human antibodies may be produced by 
the same method used to prepare polyclonal antibodies or 
monoclonal antibodies described above. For example, human 

20 antibodies are made by immunosensitization of a transgenic 
animal, which was created by incorporating at least a human 
immunoglobulin gene into the gene locus of a non-human 
mammalian animal, such as a mouse, according to a common 
procedure. For example, a human antibody-producing 

2 5 transgenic mouse can be created according to the procedure 
described in Nature Genetics, Vol.7, pp. 13-21, 1994; 
Japanese Patent Public Inspection HE I No. 4-504365; 
International Patent Disclosure W094/25585; Nikkei Science, 
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No. 6, pp. 40-50, 1995; Nature, Vol.368, pp. 856-859, 1994; or 
Japanese Patent Public Inspection HE I No. 6-500233. 

"Antibody portion" according to the invention means 
an antibody fragment containing at least one variable 
5 region, and refers to a partial region of an antibody, 
preferably a monoclonal antibody, according to the 
invention mentioned above; specifically, it refers to the 
Fv, F(ab') 2 ' Fab' or Fab fragments. Here, "F(ab') 2 " and 
"Fab'" refer to antibody fragments produced by treating an 

10 immunoglobulin (monoclonal antibody) with a protease such 
as pepsin or papain, and they are obtained by digestion 
before and after the sulfide bonds present between the two 
H chains at the hinge region. For example, treatment of 
IgG with papain cleaves it upstream from the disulfide 

15 bonds present between the two H chains at the hinge region, 
resulted in producing two homologous antibody fragments, 
each consisting of an L chain composed of a V L (L chain 
variable region) and C L (L chain constant region) and an H 
chain fragment composed of a V H (H chain variable region) 

20 and C H yl (yl region of the H chain constant region), which 
are bonded by sulfide bonds at the C-terminal region. 
These two homologous antibody fragments are both designated 
as Fab' . Treatment of IgG with pepsin cleaves it 
downstream from the disulfide bonds present between the two 

25 H chains at the hinge region, resulted in producing an 
antibody fragment which is slightly larger than the 
aforementioned two Fab' fragments connected at the hinge 
region. This antibody fragment is designated as F(ab') 2 . 
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(Recombinant vector and transf ormant ) 

The present invention further provides a recombinant 
vector containing the gene or DNA fragment of the invention. 
The recombinant vector may be prepared by linking the 
5 gene of interest to a recombination vector which is readily 
available to those skilled in the art (for example, plasmid 
DNA or the like ) by a common procedure . Examples of 
vectors to be used include, but are not limited to, 
pBluescript, pUC18, pUC19 and pBR322, as plasmids derived 

10 from E. coli. 

An expression vector is particularly useful for the 
purpose of producing a protein of interest. The type of 
expression vector is not particularly restricted so long as 
it has the function of expressing the gene of interest in 

15 host cells, either or both prokaryotic cells and eukaryotic 
cells, to produce the protein of interest. For example, 
pQE-30, pQE-60, pMAL-C2, pMAL-p2 and pSE420 are preferred 
as expression vectors for E. coli. pYES2 ( Saccharomyces) 
and pPIC3.5K, pPIC9K, pA0815 (all of genus Pichia) as 

20 expression vectors for yeast, and pBacPAK8/9, pBK283, 

pVL1392 and pBlueBac4 . 5 as expression vectors for insects. 

As an example of a method for incorporating a gene 
fragment of the invention into a vector such as a plasmid, 
there may be the procedure described in " Sambrook, J. et 

2 5 al.. Molecular Cloning, A Laboratory Manual, (Second 

edition). Cold Spring Harbor Laboratory, 1. 53(1989)". A 
commercially available ligation kit (for example, by Takara 
Shuzo) can be conveniently used. The recombinant vector 



(recombinant plasmid, for example) obtained in this manner 
may be introduced into host cells by the method described 
below. 

Introduction of a recombinant vector of the invention 
into host cells (transformation or transf ection ) can be 
accomplished by a conventionally known protocol, and as 
examples, there may be the calcium chloride method or 
calcium chloride/rubidium chloride method, electroporation , 
electroinjection, chemical treatment with PEG or the like, 
a method using a gene gun, etc., as described in "Sambrook, 
J. et al.. Molecular Cloning, A Laboratory Manual, (Second 
edition). Cold Spring Harbor Laboratory, 1. 74(1989)". 
Alternatively, the transformation may be accomplished by 
the method of Cohen et al . [Proc. Natl. Acad. Sci. USA, 69, 
2110(1972)], the protoplast method [Mol. Gen. Genet., 168, 
111(1979)] or the competent method [J. Mol. Biol., 56, 
209(1971)], for example, when the host cells are bacteria 
{E. coll. Bacillus subtilis. etc.); by the method of Hinnen 
et al. [Proc. Natl. Acad. Sci. USA, 75, 1927(1978)] or the 
lithium method [J. Bacterid., 153, 163(1983)], for example , 
when the host cells are Saccharomyces cerevlslae; by the 
leaf disk method [Science, 227, 129(1985)] or the 
electroporation method [Nature, 319, 791(1986)], for 
example, when the host cells are plant cells; by the method 
of Graham [Virology, 52, 456(1973)], for example, when the 
host cells are animal cells; or by the method of Summers et 
al. [Mol. Cell. Biol.. 3, 2156-2165(1983)], for example, 
when the host cells are insect cells. 
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There are no particular restrictions on the host 
cells to be used to create the transf ormants so long as 
they can accommodate and be transformed by the recombinant 
vector of the invention. Various types of cells may be 
5 used, such as naturally existing cells or artificially 
established recombinant cells, as are commonly used in 
the technical field of the invention. For example, there 
may be mentioned prokaryotic cells such as bacteria 
{Escherichia, Bacillus) and the like, lower eukaryotic 

10 cells including monocellular hosts such as yeast 

{ Saccharomyces , Pichia) and the like, and higher eukaryotic 
cells such as silkworm cells and the like. The host cells 
are preferably E. coli , yeast or insect cells, with 
specific examples including E . coli (M15, JM109, BL21, 

15 etc.), yeast ( INVScl {Saccharomyces) , GS115, KM71 (both of 
Pichia), etc.), and insect cells (BmN4, silkworm larva, 
etc.). Examples of animal cells include mouse-derived, 
Xenopus laevis- derived, rat-derived, hamster-derived, 
monkey- derived and human-derived cells, or cultured cell 

20 lines established from these cells. 

When the host cells are bacteria, particularly E. 
coli, they will usually include at least the expression 
vector, which has the promoter/operator region, an 
initiation codon , the gene encoding the protein of interest, 

2 5 a termination codon, a terminator and a replicable unit. 

When the host cells are yeast, plant cells, animal cells or 
insect cells, they will usually include at least the 
expression vector and preferably a promoter, initiation 



codon, the gene encoding the protein of interest, a 
termination codon and a terminator. As appropriate, they 
may also contain, DNA encoding the signal peptide, an 
enhancer sequence, the non- translated regions at the 5' and 
5 3' ends of the gene of interest, a selection marker region 
or a replicable unit . 

The preferred initiation codon for the vector of the 
invention is the methionine codon (ATG) . Examples of 
termination codons are the ordinary termination codons (for 

10 example, TAG, TGA and TAA) . 

A replicable unit means DNA with the ability to 
replicate its entire DNA sequence in the host cells, and 
this includes natural plasmids , artificially modified 
plasmids (plasmids prepared from natural plasmids) and 

15 synthetic plasmids. As preferred plasmids, there may be 

plasmids pQE30, pET and pCAL or their artificially modified 
forms (DNA fragments obtained by treating pQE30, pET or 
pCAL with an appropriate restriction endonuclease ) , for E. 
coll, plasmids pYES2 and pPIC9K for yeast or plasmid 

20 pBacPAK8/9 for insect cells. 

The enhancer sequence and terminator sequence used 
may be ones commonly used by those skilled in the art, such 
as the ones derived from SV40. The selection marker may be 
a common one used following an ordinary method. Examples 

25 thereof include resistance genes against antibiotics, such 
as tetracycline, ampicillin, kanamycin, neomycin, 
hygromycin, spectinomycin or chloramphenicol. 

The expression vector may be prepared by linking the 



aforementioned promoter, initiation codon, gene encoding 
the protein of interest , termination codon and terminator 
region in a continuous and cyclic manner in the appropriate 
replicable unit. Here the appropriate DNA fragments (for 
5 example, linkers, other restriction enzyme sites, etc.) may 
be used following a common procedure, such as digestion 
with a restriction enzyme and ligation using T4DNA ligase, 
as desired. 

10 (Receptor, screening method, novel substance) 

The protein encoded by the gene of the invention may 
possibly act at the entry point of induction and stimula- 
tion of G-CSF. (That is, while the present invention is 
not restricted in any way by the following theory, one 

15 possible explanatory model is that binding of an external 
ligand to the protein of the invention residing on the 
surface layer of macrophage cells, transmitting of the 
resulting signal into the cell, and leading to release of 
G-CSF by the macrophage. ) Consequently, the protein of the 

20 invention could be the receptor working as a granulocyte 

colony- stimulating factor- inducer or a portion thereof. A 
"portion of a receptor" would include a subunit of the 
receptor, possibly modified with a sugar chain or the like. 
The receptor has the ability to bind (also known as 

25 "affinity") to substances that can allow to induce 

production of granulocyte colony- stimulating factor, such 
as monoclonal antibodies produced by the hybridoma 
deposited as FERM BP-6103 or their fragments, and it may 
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possibly reside in the cell membrane of cells capable of 
producing granulocyte colony-stimulating factor, including 
macrophages. The present invention provides such a 
receptor . 

5 

The invention further provides a useful substance 
screening method by using the protein of the invention. 
Such a screening method includes measurement of binding 
between the substance of interest and the protein of the 

10 invention, or the receptor, measurement of the effect of 
the substance of interest via the receptor (for example, 
production of G-CSF by the macrophages or production of a 
marker substance from appropriately transformed cells), or 
comparison between the structure of the substance of 

15 interest (for example, its amino acid sequence when the 
substance of interest is a protein) and the structure of 
the protein of the invention (for example, its amino acid 
sequence) . 

The protein of the invention used for screening is 
2 0 preferably (a) a protein having the amino acid sequence 
listed as SEQ. ID. No . 4 of the Sequence Listing; (b) a 
protein having the amino acid sequence listed as SEQ. ID. 
No . 4 of the Sequence Listing with one or more amino acid 
deletions, substitutions, additions or insertions and also 
2 5 binding to an antibody or its fragment that is active to 

induce granulocyte colony- stimulating factor; (c) a protein 
having at least 50% (preferably at least 60%, more 
preferably at least 70%, even more preferably at least 80%, 



even more preferably at least 90%, especially preferably at 
least 94% and most preferably at least 98%) homology with 
the amino acid sequence listed as SEQ . ID. No . 4 and also 
binding to an antibody or its fragment that is active to 
5 induce granulocyte colony- stimulating factor; or (d) a 

protein that is encoded by DNA which hybridizes with DNA 
having the nucleotide sequence listed as SEQ. ID. No . 3 of 
the Sequence Listing under stringent conditions and that 
binds to an antibody or its fragment that is active to 

10 induce granulocyte colony- stimulating factor. 

The following is a more specific example of the 
screening method: A vector is constructed by inserting the 
G-CSF promoter gene and a gene encoding a marker protein, 
such as lucif erase, (3-galactosidase , Green Fluorescent 

15 Protein (GFP), (3-lactamase or chloramphenicol acetyltrans- 
f erase (CAT), at downstream thereof, and a drug resistance 
gene against a drug, such as tetracycline, ampicillin, 
kanamycin, neomycin, hygromycin or spectinomycin , at 
further downstream thereof. The vector is introduced into 

20 cells (for example, a macrophage cell line, and preferably 
a human-derived macrophage cell line) bearing receptors, 
which contains the protein of the invention. The obtained 
cells are treated with a drug-containing medium, and 
colony-forming cells are selected. Clones expressing the 

2 5 marker protein upon induction are then selected. It is 
then confirmed that expression of the marker protein 
reflects actual expression of G-CSF mRNA . The transformed 
cell line obtained in this manner is treated with various 
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substances, followed, by screening for- substances that have 
induced expression of the marker protein. 

A useful substance obtained by screening is (a) a 
substance which can bind to the receptor, and as a result 
5 of its binding to the receptor, it can elicit a structural 
change in the receptor, transmit signals into the cell via 
the receptor, and induce production of granulocyte colony- 
stimulating factor (also known as an "agonist" or "agent"),- 
(b) a substance which can bind to the receptor, and as a 

10 result of its binding to the receptor, it can inhibit the 
binding of the receptor to the substances that can induce 
production of granulocyte colony-stimulating factor, but it 
in itself does not induce production of granulocyte colony- 
stimulating factor (also known as an "antagonist" or 

15 "blocker"); or (c) a substance which can bind to the 

receptor, and as a result of its binding to the receptor, 
it can inhibit the binding of the receptor to the 
substances that can induce production of granulocyte 
colony- stimulating factor, but it in itself blocks 

20 production of granulocyte colony- stimulating factor (also 
known as an "inverse agonist" or "reagent"). 

Such substances are novel . Thus , the present 
invention also provides (a) a substance which can bind to 
25 the receptor, and as a result of its binding to the 

receptor, it can induce a change in the receptor, transmit 
signals into the cell via the receptor, and induce 
production of granulocyte colony-stimulating factor; (b) a 



substance which, can bind to the receptor, and as a result 
of its binding to the receptor, it can inhibit the binding 
of the receptor to the substances that can induce 
production of granulocyte colony-stimulating factor, but it 
5 in itself does not induce production of granulocyte colony- 
stimulating factor; and (c) a substance which can bind to 
the receptor, and as a result of its binding to the 
receptor, it can inhibit the binding of the receptor to the 
substances that can induce production of granulocyte 

10 colony- stimulating factor, but it in itself blocks 

production of granulocyte colony- stimulating factor, which 
are obtained by the method described above. The invention 
still further provides a substance which can bind to the 
receptor, and (a) as a result of its binding to the 

15 receptor, it can induce a change in the receptor, transmit 
signals into the cell via the receptor, and induce 
production of granulocyte colony- stimulating factor; (b) as 
a result of its binding to the receptor, it can inhibit the 
binding of the receptor to the substances that can induce 

20 production of granulocyte colony-stimulating factor, but it 
in itself does not induce production of granulocyte colony- 
stimulating factor; or (c) as a result of its binding to 
the receptor, it can inhibit the binding of the receptor to 
the substances that can induce production of granulocyte 

25 colony- stimulating factor, but it in itself inhibits 

production of granulocyte colony- stimulating factor. Such 
substances will hereinafter be referred to as "substances 
of the invention". 



Examples of substances of the invention include the 
antibody of the invention, its fragments and other low 
molecular compounds, among which there are those with the 
effect of inducing production of granulocyte colony- 
5 stimulating factor, those with the effect of inhibition 
of receptor binding to the substances that can induce 
production of granulocyte colony- stimulating factor, and 
those with the effect of inhibition of receptor binding to 
the substances that can induce production of granulocyte 

10 colony- stimulating factor, while those also inhibit 
production of granulocyte colony- stimulating factor. 

When the substance of interest is an antibody, the 
binding to the receptor (or binding inhibition) can be 
measured by a method, such as, for example, analysis of the 

15 antibody-bound macrophage cells using flow cytometry or 
EL ISA . 

Inducing effect (or inhibiting effect) of the 
production of granulocyte colony- stimulating factor can be 
determined by the method described in Japanese Unexamined 

20 Patent Publication HE I No. 11-106400. The outline of the 
process is given below. 

The G-CSF promoter gene is inserted between the Xhol 
and the Ncol site of PicaGene Enhancer Vector 2 (product of 
Wako Junyaku Kogyo Co., Ltd.), in order to construct vector 

25 Pica G-CSF neo , the lucif erase gene is linked downstream 
therefrom in place of the G-CSF gene itself, and then a 
neomycin resistance gene cut out from pMClNeo PolyA at the 
Sail site downstream from SV40 also. This vector is 



introduced into the RAW2 6 4.7 cells by electroporation. The 
obtained cells are treated with medium containing geneticin, 
and the colony- forming cells are selected. Among the 
geneticin-resistant clones, clones exhibiting lucif erase 
5 activity upon induction are further selected. Northern 
blot analysis using 32 P-labeled mouse G-CSF cDNA as the 
probe is made to confirm that the luciferase activity 
reflects actual expression of the G-CSF mRNA . The trans- 
formed macrophage cells obtained in this manner are plated 

10 in a 96-well microtiter plate at 5 x 10 4 cells per well and 
cultured at 37°C for 24 hours, and then after treating them 
with a prepared agonist or antagonist, as need, or the 
substance of interest is added at concentrations of about 0, 
3.75, 7.5, 15, 30 and/or 60 [ig/ml. After further culturing 

15 at 3 7°C for 18 hours, the luciferase activity is measured. 

(Use of gene of the invention as drug agent) 

The gene of the invention may be utilized, for 
example, for diagnosis, prevention and therapy (gene 

20 therapy, etc.) of diseases in which neutrophils, a type of 
blood leukocyte, are involved (such as neutropenia). The 
protein, a part of the protein or the peptides thereof, 
antibody or its fragment, receptor, or the substance of the 
invention (hereinafter these will sometimes be referred to 

25 collectively as "protein, etc. of the invention") can serve 
as a drug to regulate the number of neutrophils in the 
blood or bone marrow. That is, the gene and protein, etc. 
of the invention can be used for treatment of neutropenia 
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as a side effect of anticancer agents or neutropenia 
directly following bone marrow transplantation, and for 
diagnosis, prevention and treatment of anaplastic anemia. 

The protein, etc. of the invention may generally be 
5 administered systemically or locally, usually in a 
parenteral form. Intravenous administration is 
particularly preferred for the parenteral forms . 

The gene of the invention may be administrated 
systemically or locally in the form of "gene therapy", 
10 wherein the gene is introduced into cells either in vivo or 
ex vivo. Introduction of the gene can be accomplished, for 
example, by the method described in Biomanual UP Series, 
Idenshi Chiryo no Kiso Gijutsu [Fundamental Techniques for 
Gene Therapy], Shimada, T. , Saito, I., Ozawa, T. , ed. : 
15 Yodosha Publishing, 1996. For introduction into cells ex 
vivo, there may be methods employing a retrovirus vector, 
adenovirus vector, adeno-associated virus (AAV) vector, 
cationic liposomes, HVJ - liposomes , or the calcium phosphate 
method, DEAE dextran method, etc. For introduction into 
2 0 cells in vivo, there may be methods employing a retrovirus 
vector, adenovirus vector, adeno-associated virus (AAV) 
vector, cationic liposomes or HVJ-liposomes . 

The administration dosage will differ depending on 
age, gender, body weight, symptoms, treatment effect, 
25 administration route, treatment time and substance 
administrated (types of the protein or gene). But 
parenteral administration one to several times per day may 
be given at a dosage in the range of 1 pig to 100 g and 
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preferably in the range of 10 ^g to 1000 mg for each time 
for adults. Since the administration dosage will vary 
depending on the conditions, a dosage below this range will 
often be sufficient, or a dosage exceeding this range may 
be necessary. Injections for parenteral administration 
according to the invention include sterile aqueous or 
nonaqueous solutions, suspensions and emulsions. For 
aqueous and nonaqueous solutions and suspensions, one or 
more active substances are mixed with at least one inactive 
diluting agent. As examples of aqueous diluting agents, 
there may be distilled water for injection and 
physiological saline. As examples of nonaqueous diluting 
agents, there may be propylene glycol, polyethylene glycol, 
vegetable oils, such as olive oil, and alcohols, such as 
ethanol . 

Such a composition may also include adjuvants, such 
as preservatives, humectants, emulsifiers, dispersers and 
stabilizers (for example, arginine and aspartic acid). 

These can be sterilized by passage through a bacteria 
capturing filter, mixture with a sterilizer or irradiation. 
They may also be prepared as sterile solid compositions by 
lyophilization. for example, and then dissolved in sterile 
distilled water for injection or another solvent prior to 
use . 

Other compositions for parenteral administration 
include external applications or suppositories and 
pessaries for enteric administration, which are formulated 
according to ordinary methods and contain one or more 
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The invention will now be explained in greater detail 
by way of the following examples, with understanding that 
the invention is in no way restricted by these examples. 

Examples 

Example 1 ; — Cloning of an tigen gene recog nize d by the 
monoclonal antibody from ma c rophage cell lins 

(1) Preparation of poly(A) + RNA from macrophage cells 
(RAW264.7) 

Guanidium thiocyanat e - phenol - chloroform single-step 
extraction (Laboratory Manuals of Genetic Engineering, 3rd 
Edition, pp. 83-84, 1996) was used to prepare approximately 
0.3 mg of total mRNA from 2 x 10 s mouse macrophage cells 
(RAW264.7). This was purified using an oligo(dT) cellulose 
column to obtain 5 ug of poly(A) + RNA. 

(2) Synthesis of double- stranded cDNA from poly(A) + 

RNA 

A reaction solution (50 pi) containing the poly(A) + 
RNA as obtained above (1) (5 jig) , a reverse transcriptase 
(MMLV-RTase ; product of STRATAGENE Corp.; 70 units) and 
dNTPs (0.6 mM) was incubated at 37°C for 60 minutes to 
synthesize of a first strand cDNA. Next, a reaction 
solution containing the aforementioned reaction solution 
(45 ill), DNA polymerase (product of STRATAGENE Corp.; 100 
units) and dNTPs (0.3 mM) was incubated at 16°C for 150 



minutes to synthesize a second strand cDNA, to obtain 
double -stranded cDNA (8 pig). 

(3) Construction of cDNA library 
The method of Gubler-Hof f mann (Gubler, U. and 
Hoffmann, B.J.: Gene, 25:263-269, 1983) was used PfuDNA 
polymerase was used to blunt the ends of the double- 
stranded cDNA as synthesized above (2), and an adapter was 
linked thereto, by ligation with T4DNA ligase. 
Specifically, a reaction solution (total: 225 \xl) 
containing the double- stranded cDNA as obtained above (2) 
(8 ug DNA; 200 pil ) and PfuDNA polymerase (5 units) was 
incubated at 72°C for 30 minutes. 

The adapter-linked DNA was cleaved at the ends with 
restriction enzyme Xhol , and the cDNA longer than 0.5 kbp 
was fractionated with a gel column. This cDNA was 
incorporated into A.ZAPII phage vector ( STRATAGENE Corp.) 
with T4DNA ligase following common protocol, and then by 
ligation into phage particles. Measurement of the phage 
titer showed that the cDNA library contained 2 x 10 6 
independent clones . The obtained phage library was used to 
infect E. coll (XLl-Blue MRF • ) and was allowed to 
proliferate to 3.4 x 10 9 pfu/ml. 

(4) Screening of genes encoding protein that bind to 
antibodies that show the ability to induce granulocyte 
colony-stimulating factor 

The cDNA library as constructed above (3) was 



subjected to immunoscreening using monoclonal antibodies 
(produced 

by the hybridoma deposited as FERM BP- 6 10 3; described in 
Japanese Patent Application HE I No. 9-266591), which, shows 
the ability to induce granulocyte colony- stimulating factoi 
(G-CSF) as the prove. The specific procedure was as 
follows . 

E. coll (XL1 -BlueMRF ' ) infected with the phage cDNA 
library was seeded onto a 150 mm diameter plate. The 
plate was incubated at 4 2°C for 4 hours that allowed the 
formation of the plaques of approximately 0 . 5 mm diameter. 
Then, microcellulose menbranes , which were immersed in 
10 mM of IPTG (isopropylthio-p-galactoside) and air-dried, 
were placed on those plates and incubated for 3 hours at 
37°C. The nitrocellulose membrane was peeled off, and 
incubated in TBS-T (20 mM Tris-HCl, pH 7.6, 0.1% Tween20) 
containing 5% skim milk for one hour for blocking the 
membranes , while agitating at room temperature . This was 
followed by rinsing of the membrane gently for 2 minutes 
with TBS-T (repeated twice), immersing in a buffer at room 
temperature for 15 minutes (once) and washing for 5 minutes 
(twice). The nitrocellulose membrane was incubated for one 
hour at room temperature for reaction with the antibodies 
while agitating in the diluted primary antibody solution 
(produced by the hybridoma deposited as FERM BP- 6103; 1.6 
jxg/ml). The nitrocellulose membrane was then washed in the 
same manner as the previous washing. Alkaline phosphatase- 
labeled secondary antibodies (ZYMED) were diluted to 0.6 
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[ig/ml with TBS containing 1% BSA , and the nitrocellulose 
membrane was incubated for one hour at room temperature for 
reaction with the antibodies, while agitating in the 
diluted secondary antibody solution. The nitrocellulose 
membrane was again thoroughly washed in the same manner as 
described above, and finally washed with TBS for 5 minutes. 
After adding 1 ml of each NBT solution (50 mg/ml of 
NitroBlue Tetrazolium in 70% dimethylf ormamide ) and BCIP 
solution (50 mg/ml of 5-bromo-4-chloro-3-indolyl phosphate 
in dimethylf ormamide) to a buffer solution containing 100 
mM of Tris-HCl (pH 9.5), 100 mM of NaCl and 5 mM of MgCl 2 , 
the nitrocellulose membrane was immersed therein. Reaction 
was carried out for 30 minutes in a dark room, and the 
membrane was washed with water and dried. After drying, 
the plaques exhibiting positive reaction on the 
nitrocellulose membrane were collected from the original 
plate . 

Finally, 22 antibody-binding positive clones were 
obtained from 7 x 10 5 phage in the first screening. The 
top agarose containing the positive plaques were collected, 
and amplified. The second, third and fourth screenings 
were performed from approximately 1000 phages following the 
same procedure described above, resulting in isolation of 3 
positive clones (MMR10, MMR17 and MMR19). 

(5) Determination of the nucleotide sequence of the 

gene 

The inserts of the 3 positive clones (MMR10. MMR17 
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and MMR19), as obtained above (4) were cut out from the 
A.ZAPII phage vectors by in vivo excision following a common 
procedure, and subcloned by converting the vector to 
pBluescript SK(-) Phagemid. The subcloned plasmids were 
5 made large quantity in E . coli (SOLR), and approximately 20 
fxg of the plasmid DNA was obtained. The Primer Walking 
method was used to analyze the nucleotide sequences of 
these DNA. 

Based on the results of the nucleotide sequence 
10 analyses, a clone MMR19 was found to have the 840 bp 

nucleotide sequence of the full length cDNA which included 
the open reading frame of the protein. The nucleotide 
sequence of the clone MMR19 is listed as SEQ. ID. No . 1 of 
the Sequence Listing. 

15 

( 6 ) Primary structure of the protein deduced from the 
nucleotide sequence of cDNA clone 

The primary structure of the protein (MMR-CAM) 
(listed as SEQ. ID. No . 1 and No . 2 in the Sequence Listing) 

20 deduced from the nucleotide sequence of the gene analyzed 
(5) consists of 241 amino acid residues, and the molecular 
weight as estimated from the amino acid sequence was 
approximately 27 kDa. MMR-CAM is thought to be a type I 
membrane glycoprotein with one membrane- spanning domain, 

25 which comprises an extracellular portion of 107 amino acids, 
a membrane- spanning portion of 2 3 amino acids and an 
intracellular portion of 111 amino acids. Homology search 
showed that no molecules were found similar to the protein 



of the invention in terms of the structure, suggesting that 
the protein of the invention does not belong to the 
existing family. Also, there is a portion with the 
extensive modifications by the type O sugar chains was 
5 present in the extracellular domain. Phosphorylation sites 
for protein kinase C, tyrosine kinase, etc. are present in 
the intracellular domain. These sugar chain binding sites 
and phosphorylation sites are believed to play on very 
important role in signal transduction. 

10 

Example 2; Expression of the pro tein (MMR - CAM) of the 
inv e n tion 

The clone (MMR19) obtained in Example 1(4) was 
inserted into an expression vector (A.ZAPII) following a 

15 common procedure and transformed E. coll (XLl-Blue), then a 
transformant cell line was constructed. The transformed 
E. coll cells were cultured, and the culture supernatant 
was dot blotted and allowed to with the same monoclonal 
antibodies used as shown in ( 3 ) , which was produced by 

20 hybridoma deposited as FERM BP-6103 as a probe. Following 
this process, it was confirmed that the culture supernatant 
contained the protein that bound to the monoclonal 
antibodies . 



2 5 Example 3 ; Comparison of the mouse-derived protein with 

other homologous proteins using database search 

A data- search was conducted for human genes 
homologous to the nucleotide sequence and amino acid 
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sequence listed, as SEQ. ID. No . 1 and. determined in Example 
1 on both the amino acid level and the DNA level databases 
using (DNA DATA BANK of JAPAN (DDBJ): Dept. of Education, 
National Institute of Genetics, Center for Information 
5 Biology). The results are shown in Tables 1 and 2. These 
results suggest that the gene of the invention is also 
conserved in humans with high homology. 

Table 1 : Homology on amino acid level 



Position 
sequence 


within 
of SEQ 


amino acid 
. ID. No.l 


Matching in 
human homologue 




1 


to 


91 


83/91 


(91%) 




50 


to 


146 


83/97 


(85%) 




1 


to 


78 


70/78 


(89%) 




200 


to 


241 


40/42 


(95%) 




172 


to 


241 


67/70 


(95%) 




103 


to 


150 


46/48 


(95%) 




169 


to 


241 


58/73 


(79%) 



Table 2: Homology on DNA level 



Position within nucleotide 
sequence of SEQ. ID. No.l 


Matching in 
human homologue 


519 to 736 
666 to 689 
381 to 403 
709 to 727 


189/218 (86%) 
23/24 (95%) 
22/23 (95%) 
19/19 (100%) 
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Example 4 ; Cloning of the human homologue of the antigen 

gene 

Guanidium thiocyanate-phenol-chlorof orm extraction 
was used to extract total RNA from human normal brain 
5 tissue, and the poly(A) + RNA was purified using oligo(dT) 
cellulose. cDNA was synthesized from the Poly(A) + RNA 
using reverse transcriptase (MMLV-RTase) and DNA polymerase. 
A sense primer of position 4 to 22 ( CCATGTCTGGCTGTCAAGC ) 
and an antisense primer of position 714 to 724 

10 ( CCATTTTCTCCAACTGGGAGC ) of the mouse antigen gene (MMR19) 
sequence were prepared, and these primers and the human 
normal brain tissue cDNA as the template were used for PCR 
reaction. As a result, a partial cDNA of the human 
homologue of the mouse antigen gene (MMR19) was obtained. 

15 Next, the 3 ' RACE method and 5 ' RACE method were carried out 
using a specific primer (GSP) for the human homologue 
partial cDNA and an adapter primer. An antisense primer 
( GTCAGAAGAGATTCAGGGTGACC ) was prepared from the 3 ' RACE 
fragment and a sense primer (AAGCCGTG CGGAGATTGGAGG ) from 

20 the 5' RACE fragment. As a result of LD-PCR, the full 
length cDNA of the human homologue including the open 
reading frame was obtained. The Primer Walking method was 
used to elucidate the 9 24 bp nucleotide sequence of the 
cDNA. The obtained nucleotide sequence is listed as SEQ . 

2 5 ID. No. 3 of the Sequence Listing. The nucleotide sequence 
of the human homologue cDNA (924 bp) showed 84.8% homology 
(with 712 matching nucleotides out of 924) with the 
nucleotide sequence of the mouse antigen gene cDNA (840 bp). 
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The primary structure of the protein deduced from the 
nucleotide sequence of the obtained gene is listed as SEQ. 
ID. No. 3 and No . 4 , consisting of 242 amino acids. The 
deduced amino acid sequence showed 93.8% homology with the 
5 mouse form (with 226 matching residues out of 242). This 
protein is also thought to be a type I membrane 
glycoprotein with one membrane -spanning domain. 

EFFECT OF THE INVENTION 

10 The gene and the protein encoding by the gene 

(including fragments of the gene and fragments of the 
protein), antibody (including fragments thereof), receptor 
and substance of the invention are novel, and are useful 
for pharmaceutical purposes . 

15 The gene and the protein encoding by the gene 

(including fragments of the gene and fragments of the 
protein), antibody (including fragments thereof) and 
receptor are also useful as analytical reagents for 
screening of substances (for example, monoclonal antibodies, 

20 proteins and other low molecular substances) that have the 
ability to induce granulocyte colony-stimulating factor. 

Fragments of the gene of the invention are also 
useful as probes for screening of homologous genes derived 
from other organisms. 
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CLAIMS 

1. A gene encoding: 

(a) a protein having the amino acid sequence listed 
as SEQ. ID. No. 2 of the Sequence Listing; 

(b) a protein having the amino acid sequence listed 
as SEQ. ID. No . 2 of the Sequence Listing with one or more 
amino acid deletions, substitutions, additions or 
insertions and also binding to an antibody or its fragment 
that is active to induce granulocyte colony- stimulating 
factor; or 

(c) a protein having at least 50% homology with the 
amino acid sequence listed as SEQ. ID. No . 2 and also 
binding to an antibody or its fragment that is active to 
induce granulocyte colony- stimulating factor. 

2. A gene having: 

(a) the nucleotide sequence listed as SEQ. ID. No . 1 
of the Sequence Listing; 

(b) a nucleotide sequence which is the nucleotide 
sequence listed as SEQ. ID. No . 1 of the Sequence Listing 
with one or more nucleotide deletions, substitutions, 
additions or insertions and which encodes a protein that 
can bind to an antibody or its fragment that is active to 
induce granulocyte colony- stimulating factor; or 

(c) a nucleotide sequence which hybridizes with DNA 
having the nucleotide sequence listed as SEQ. ID. No.l of 
the Sequence Listing under stringent conditions and encodes 
a protein that can bind to an antibody or its fragment that 
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is active to induce granulocyte colony- stimulating factor. 

3. A gene encoding: 

(a) a protein having the amino acid sequence listed 
as SEQ. ID. No . 4 of the Sequence Listing; 

(b) a protein having the amino acid sequence listed 
as SEQ. ID. No . 4 of the Sequence Listing with one or more 
amino acid deletions, substitutions, additions or 
insertions and also binding to an antibody or its fragment 
that is active to induce granulocyte colony- stimulating 
factor; or 

(c) a protein having at least 50% homology with the 
amino acid sequence listed as SEQ. ID. No . 4 and also 
binding to an antibody or its fragment that is active to 
induce granulocyte colony- stimulating factor. 

4 . A gene having : 

(a) the nucleotide sequence listed as SEQ. ID. No . 3 
of the Sequence Listing; 

(b) a nucleotide sequence which is the nucleotide 
sequence listed as SEQ. ID. No . 3 of the Sequence Listing 
with one or more nucleotide deletions, substitutions, 
additions or insertions and which encodes a protein that 
can bind to an antibody or its fragment that is active to 
induce granulocyte colony- stimulating factor; or 

(c) a nucleotide sequence which hybridizes with DNA 
having the nucleotide sequence listed as SEQ. ID. No . 3 of 
the Sequence Listing under stringent conditions and encodes 
a protein that can bind to an antibody or its fragment that 
is active to induce granulocyte colony- stimulating factor. 
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5 . A gene according to any one of claims 1 to 4 , wherei 
the antibody that is active to induce granulocyte colony- 
stimulating factor is the monoclonal antibody produced by 
hybridoma of the cell line deposited as FERM BP-6103. 

6 . A gene according to any one of claims 1 to 5 , which 
is a mouse-derived or human-derived gene. 

7. A DNA fragment containing: 

(1) the nucleotide sequence from position 519 to 
position 736, the nucleotide sequence from position 666 to 
position 689, the nucleotide sequence from position 381 to 
position 403 or the nucleotide sequence from position 709 
to position 727 of the nucleotide sequence listed as SEQ . 
ID. No.l of the Sequence Listing; 

( 2 ) a nucleotide sequence which is any of the 
nucleotide sequences of (1) with one or more nucleotide 
deletions, substitutions, additions or insertions; or 

(3) a nucleotide sequence which has at least 80% 
homology with any of the nucleotide sequences of ( 1 ) . 

8. A gene containing: 

(1) the nucleotide sequence from position 519 to 
position 736, the nucleotide sequence from position 666 to 
position 689, the nucleotide sequence from position 381 to 
position 403 or the nucleotide sequence from position 709 
to position 727 of the nucleotide sequence listed as SEQ. 
ID. No.l of the Sequence Listing; 

(2) a nucleotide sequence which is any of the 
nucleotide sequences of (1) with one or more nucleotide 
deletions, substitutions, additions or insertions; or 
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(3) a nucleotide sequence which has at least 80% 
homology with any of the nucleotide sequences of ( 1 ) , 
and encoding a protein that can bind to an antibody or its 
fragment that is active to induce granulocyte colony- 
stimulating factor. 

9. Any of the following proteins: 

(a) a protein having the amino acid sequence listed 
as SEQ. ID. No. 2 of the Sequence Listing; 

(b) a protein having the amino acid sequence listed 
as SEQ. ID. No. 2 of the Sequence Listing with one or more 
amino acid deletions, substitutions, additions or 
insertions and also binding to an antibody or its fragment 
that is active to induce granulocyte colony- stimulating 
factor; 

(c) a protein having at least 50% homology with the 
amino acid sequence listed as SEQ. ID. No . 2 and also 
binding to an antibody or its fragment that is active to 
induce granulocyte colony-stimulating factor; or 

(d) a protein that is encoded by the DNA which 
hybridizes with DNA having the nucleotide sequence listed 
as SEQ. ID. No.l of the Sequence Listing under stringent 
conditions and that binds to an antibody or its fragment 
that is active to induce granulocyte colony- stimulating 
factor . 

10. Any of the following proteins: 

(a) a protein having the amino acid sequence listed 
as SEQ. ID. No . 4 of the Sequence Listing; 

(b) a protein having the amino acid sequence listed 
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as SEQ. ID. No . 4 of the Sequence Listing with one or more 
amino acid deletions, substitutions, additions or 
insertions and also binding to an antibody or its fragment 
that is active to induce granulocyte colony- stimulating 
factor ; 

(c) a protein having at least 50% homology with the 
amino acid sequence listed as SEQ. ID. No . 4 and also 
binding to an antibody or its fragment that is active to 
induce granulocyte colony- stimulating factor; or 

(d) a protein that is encoded by the DNA which 
hybridizes with DNA having the nucleotide sequence listed 
as SEQ. ID. No . 3 of the Sequence Listing under stringent 
conditions and that binds to an antibody or its fragment 
that is active to induce granulocyte colony- stimulating 
factor . 

11. A protein according to claim 9 or 10, wherein the 
antibody that is active to induce granulocyte colony- 
stimulating factor is the monoclonal antibody produced by a 
hybridoma of the cell line deposited as FERM BP-6103. 

12. A protein according to any one of claims 9 to 11, 
which is a mouse-derived, human-derived or other mammalian- 
derived protein. 

13. A protein comprising any of the followings: 
(1) the amino acid sequence from residues 1 to 91, 
the amino acid sequence from residues 50 to 146, the amino 
acid sequence from residues 1 to 78, the amino acid 
sequence from residues 200 to 241, the amino acid sequence 
from residues 172 to 241, the amino acid sequence from 
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residues 103 to 150 or the amino acid sequence from 
residues 169 to 241 of the amino acid sequence listed as 
SEQ. ID. No. 2 of the Sequence Listing ; 

( 2 ) an amino acid sequence which is any of the amino 
acid sequences of (1) with one or more amino acid deletions, 
substitutions, additions or insertions; or 

(3) an amino acid sequence having at least 70% 
homology with any of the amino acid sequences of ( 1 ) . 

14. A protein comprising any of the f ollowings : 

(1) the amino acid sequence from residues 1 to 91, 
the amino acid sequence from residues 50 to 146, the amino 
acid sequence from residues 1 to 78, the amino acid 
sequence from residues 200 to 241, the amino acid sequence 
from residues 172 to 241, the amino acid sequence from 
residues 103 to 150 or the amino acid sequence from 
residues 169 to 241 of the amino acid sequence listed as 
SEQ. ID. No. 2 of the Sequence Listing; 

( 2 ) an amino acid sequence which is any of the amino 
acid sequences of ( 1 ) with one or more amino acid deletions , 
substitutions, additions or insertions; or 

(3) an amino acid sequence having at least 70% 
homology with any of the amino acid sequences of ( 1 ) , 
and also binding to an antibody or its fragment that is 
active to induce granulocyte colony- stimulating factor. 

15. An antibody against a protein according to any one of 
claims 9 to 14, or a fragment thereof. 

16. An antibody or fragment thereof according to claim 15, 
which is a monoclonal antibody. 
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17. An antibody or fragment thereof according to claim 16 
which is a human- type monoclonal antibody or human 
monoclonal antibody. 

18. A recombinant vector containing a gene or DNA 
fragment according to any one of claims 1 to 8 . 

19. A transformant comprising a recombinant vector that 
contains the gene or the DNA fragment according to any one 
of claims 1 to 8 . 

20. A receptor for a substance that can induce production 
of granulocyte colony- stimulating factor including, such as 
a monoclonal antibody or its fragment that is produced by a 
hybridoma of the cell line deposited as FERM BP-6103, and 
the receptor comprises a protein according to any one of 
claims 9 to 12 and is present in a cell which can produce 
granulocyte colony- stimulating factor, such as a macrophage 

21. A screening method for any of the following 
substances , the method includes measurement of binding 
between a substance and a protein according to any one of 
claims 9 to 12 or a receptor according to claim 20, 
measurement of the effect of the substance via a receptor 
according to claim 20, or measurement to compare the effect 
between the structure of a substance and the structure of a 
protein according to the invention. 

(a) a substance which can bind to a receptor 
according to claim 20, and as a result of its binding to a 
receptor, it can cause a change in the receptor structure, 
transmit signals into the cell via the receptor, and induce 
production of granulocyte colony- stimulating factor; 
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(b) a substance which can bind to a receptor 
according to claim 20, and as a result of its binding to a 
receptor, it can inhibit the binding of the receptor to the 
substances that can induce production of granulocyte 
colony- stimulating factor, but it in itself does not induce 
production of granulocyte colony- stimulating factor; or 

(c) a substance which can bind to a receptor 
according to claim 20, and as a result of its binding to a 
receptor, it can inhibit the binding of the receptor to the 
substances that can induce production of granulocyte 
colony-stimulating factor, but it in itself blocks 
production of granulocyte colony-stimulating factor. 

22. Any of the following substances obtained by a 
screening method, which is characterized by measurement of 
binding between a substance and a protein according to any 
one of claims 9 to 12 or a receptor according to claim 20, 
or measurement of the effect of the substance via a 
receptor according to claim 20. 

(a) a substance which can bind to a receptor 
according to claim 20, and as a result of its binding to a 
receptor, it can cause a change in the receptor structure, 
transmit signals into the cell via the receptor, and induce 
production of granulocyte colony- stimulating factor; 

(b) a substance which can bind to a receptor 
according to claim 20, and as a result of its binding to a 
receptor, it can inhibit the binding of the receptor to the 
substances that can induce production of granulocyte 
colony- stimulating factor, but it in itself does not induce 
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production of granulocyte colony- stimulating factor; or 

(c) a substance which can bind to a receptor 
according to claim 20, and as a result of its binding to a 
receptor, it can inhibit the binding of the receptor to the 
substances that can induce production of granulocyte 
colony- stimulating factor, but it in itself blocks 
production of granulocyte colony- stimulating factor. 

23. Any of the following substances that can bind to a 
receptor according to claim 20: 

(a) a substance which, as a result of its binding to 

a receptor, it can cause a change in the receptor structure, 
transmit signals into the cell via the receptor, and induce 
production of granulocyte colony- stimulating factor; 

(b) a substance which, as a result of its binding to 
a receptor, it can inhibit the binding of the receptor to 
the substances that can induce production of granulocyte 
colony-stimulating factor, but it in itself does not induce 
production of granulocyte colony-stimulating factor; or 

(c) a substance which, as a result of its binding to 
a receptor, it can inhibit the binding of the receptor to 
the substances that can induce production of granulocyte 
colony- stimulating factor, but it in itself blocks 
production of granulocyte colony-stimulating factor. 

24. A pharmaceutical composition comprising a gene or DNA 
fragment according to any one of claims 1 to 8 , a protein 
according to any one of claims 9 to 14, an antibody or its 
fragment according to any one of claims 15 to 17, a 
receptor according to claim 20 or a substance according to 
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claim 22 or 23. 

25. A pharmaceutical composition according to claim 23 
which is used for diagnosis, prevention or treatment of a 
disease or condition related to G-CSF, such as infection or 
neutropenia. 

26. A method of diagnosis, prevention or treatment of a 
disease or a condition related to G-CSF, such as infection 
or neutropenia, which employs a gene or DNA fragment 
according to any one of claims 1 to 8 , a protein according 
to any one of claims 9 to 14, an antibody or its fragment 
according to any one of claims 15 to 17, a receptor 
according to claim 20 or a substance according to claim 22 
or 23. 

27. The use of a gene or DNA fragment according to any 
one of claims 1 to 8 , a protein according to any one of 
claims 9 to 14, an antibody or its fragment according to 
any one of claims 15 to 17, a receptor according to claim 
20 or a substance according to claim 22 or 23, for 
diagnosis, prevention or treatment of a disease or 
condition related to G-CSF, such as infection or 
neutropenia . 

28. The use of a gene or DNA fragment according to any 
one of claims 1 to 8 , a protein according to any one of 
claims 9 to 14, an antibody or its fragment according to 
any one of claims 15 to 17, a receptor according to claim 
20 or a substance according to claim 22 or 23, in the 
production of a drug for diagnosis, prevention or treatment 
of a disease or condition related to G-CSF, such as 

- 69 - 



infection or neutropenia. 



ABSTRACT 



The present invention provides , as a gene encoding an 
antigen recognized by G-CSF-inducing antibodies, a gene 
5 encoding: 

(a) a protein having the amino acid sequence listed 
as SEQ. ID. No. 2 of the Sequence Listing; 

(b) a protein having the amino acid sequence listed 
as SEQ. ID. No . 2 of the Sequence Listing with one or more 

10 amino acid deletions, substitutions, additions or 

insertions and also binding to an antibody or its fragment 
that is active to induce granulocyte colony- stimulating 
factor; or 

(c) a protein having at least 50% homology with the 
15 amino acid sequence listed as SEQ. ID. No . 2 and also 

binding to an antibody or its fragment that is active to 
induce granulocyte colony- stimulating factor. 



1 09/9 37 905 

JC05R86'dPCT/PTO 0 1 OCT 2001 



SEQUENCE LISTING 

<110> JAPAN TOBACCO INC. 

<120> NOVEL PROTEINS, GENE ENCODING THE SAME AND METHOD OF UTILIZATION THE I ROF 
<130> YCT-486 
<160> 4 

<210> 1 
<211> 840 
<212> DNA 

<213> Mouse macrophage cell RAW 264.7 
<400> 

gaacc atg tct ggc tgt caa get caa gga gac tgt tgc teg egg ccg tgt 50 
Met Ser Gly Cys Gin Ala Gin Gly Asp Cys Cys Ser Arg Pro Cys 
1 5 10 15 

ggc gcg cag gac aag gag cac ccc cga ttc ctg ate cca gaa ctt tgc 98 
Gly Ala Gin Asp Lys Glu His Pro Arg Phe Leu He Pro Glu Leu Cys 

20 25 30 

aaa cag ttt tac cat ctg ggc tgg gtc act ggc act gga ggg gga ate 146 
Lys Gin Phe Tyr His Leu Gly Trp Val Thr Gly Thr Gly Gly Gly He 

35 40 45 

age ttg aag cat ggc aat gaa ate tac att get ccc tea ggc gtg caa 194 
Ser Leu Lys His Gly Asn Glu He Tyr He Ala Pro Ser Gly Val Gin 

50 55 60 

aag gag cgc att cag cca gaa gac atg ttt gtg tgt gac att aat gag 242 
Lys Glu Arg He Gin Pro Glu Asp Met Phe Val Cys Asp He Asn Glu 

65 70 75 

cag gac ata age ggg cct cca gca tct aag aag ctg aaa aaa age cag 290 
Gin Asp He Ser Gly Pro Pro Ala Ser Lys Lys Leu Lys Lys Ser Gin 
80 85 90 95 

tgc act cct ctt ttc atg aat get tat acc atg aga gga get ggc gca 338 
Cys Thr Pro Leu Phe Met Asn Ala Tyr Thr Met Arg Gly Ala Gly Ala 

100 105 110 

gtg att cat acc cac tct aaa get get gtg atg get acc ctt ctg ttt 386 
Val He His Thr His Ser Lys Ala Ala Val Met Ala Thr Leu Leu Phe 
115 120 125 



1/6 



cca gga cag gag ttt aaa att aca cat caa gag atg ate aaa gga ata 434 
Pro Gly Gin Glu Phe Lys He Thr His Gin Glu Met He Lys Gly He 

130 135 140 

agg aaa tgt acc tea gga ggc tat tac aga tac gat gat atg tta gtg 482 
Arg Lys Cys Thr Ser Gly Gly Tyr Tyr Arg Tyr Asp Asp Met Leu Val 

145 150 155 

gta cct att att gag aac act cct gaa gag aag gat etc aaa gaa agg 530 
Val Pro He He Glu Asn Thr Pro Glu Glu Lys Asp Leu Lys Glu Arg 
160 165 170 175 

atg get cat gec atg aat gag tac cca gac tec tgt gcg gtt ctt gtc 578 
Met Ala His Ala Met Asn Glu Tyr Pro Asp Ser Cys Ala Val Leu Val 

180 185 190 

egg cgt cat ggg gtg tac gtg tgg gga gaa aca tgg gag aaa gca aaa 626 
Arg Arg His Gly Val Tyr Val Trp Gly Glu Thr Trp Glu Lys Ala Lys 

195 200 205 

acc atg tgt gag tgt tat gac tac ctg ttt gac att get gtc tec atg 674 
Thr Met Cys Glu Cys Tyr Asp Tyr Leu Phe Asp He Ala Val Ser Met 

210 215 220 

aag aag atg gga etc gat cca aca cag etc cca gtt gga gaa aat gga 722 
Lys Lys Met Gly Leu Asp Pro Thr Gin Leu Pro Val Gly Glu Asn Gly 

225 230 235 

att gtg taa gccaagtgga tgectaagea tctccaacaa taaaacaaac teaattatge 781 
He Val 
240 

cttaaataaa actcagctgc ttttaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaa 840 



<210> 2 
<211> 241 
<212> PRT 
<400> 

Met Ser Gly Cys Gin Ala Gin Gly Asp Cys Cys Ser Arg Pro Cys 
15 10 15 

Gly Ala Gin Asp Lys Glu His Pro Arg Phe Leu He Pro Glu Leu Cys 

20 25 30 

Lys Gin Phe Tyr His Leu Gly Trp Val Thr Gly Thr Gly Gly Gly He 
35 40 45 



2/6 



Lys Glu 

65 
Gin Asp 
80 

Cys Thr 

Val He 

Pro Gly 

Arg Lys 
145 
Val Pro 
160 

Met Ala 

Arg Arg 

Thr Met 

Lys Lys 
225 
He Val 
240 



Lys His Gly 
50 

Arg He Gin 

He Ser Gly 

Pro Leu Phe 
100 

His Thr His 
115 

Gin Glu Phe 
130 

Cys Thr Ser 



His Ala Met 
180 

His Gly Val 
195 

Cys Glu Cys 
210 

Met Gly Leu 



Pro Glu 

70 
Pro Pro 

85 

Met Asn 

Ser Lys 

Lys He 

Gly Gly 
150 
Asn Thr 
165 

Asn Glu 

Tyr Val 

Tyr Asp 

Asp Pro 
230 



He Tyr 
55 

Asp Met 

Ala Ser 

Ala Tyr 

Ala Ala 
120 
Thr His 
135 

Tyr Tyr 

Pro Glu 

Tyr Pro 

Trp Gly 
200 
Tyr Leu 
215 

Thr Gin 



He Ala 

Phe Val 

Lys Lys 
90 

Thr Met 
105 

Val Met 

Gin Glu 

Arg Tyr 

Glu Lys 
170 
Asp Ser 
185 

Glu Thr 

Phe Asp 
Leu Pro 



Pro Ser 

60 
Cys Asp 
75 

Leu Lys 
Arg Gly 
Ala Thr 



Gly Val Gin 

I le Asn Glu 

Lys Ser Gin 
95 

Ala Gly Ala 
110 

Leu Leu Phe 
125 

Met He Lys Gly He 
140 

Asp Asp Met Leu Val 
155 

Asp Leu 



Cys Ala 

Trp Glu 

He Ala 
220 
Val Gly 
235 



Lys Glu Arg 
175 

Val Leu Val 
190 

Lys Ala Lys 
205 

Val Ser Met 
Glu Asn Gly 



<210> 3 
<211> 924 
<212> DNA 

<213> Human normal brain tissue 
<400> 

aagccgtgcg gagattggag gccgcgcggg tccctggtct gggcc 45 
atg tct ggc tgt gat get tgg gag gga gac tgt tgt tec egg aga tgc 93 
Met Ser Gly Cys Asp Ala Trp Glu Gly Asp Cys Cys Ser Arg Arg Cys 
15 10 15 
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ggc gcg 
Gly Ala 

aaa cag 
Lys Gin 

age ttg 
Ser Leu 

50 
aag gaa 
Lys Glu 
65 

aag gac 
Lys Asp 

tgt act 
Cys Thr 

gtg att 
Val He 

cca gga 
Pro Gly 
130 
aag aaa 
Lys Lys 
145 

gta ccc 
Val Pro 

atg get 
Met Ala 

aga cgt 
Arg Arg 



cag gac 
Gin Asp 

20 
ttt tac 
Phe Tyr 
35 

aag cat 
Lys His 

cga att 
Arg He 

ata agt 
He Ser 

cct ctt 
Pro Leu 
100 
cat acc 
His Thr 
115 

egg gag 
Arg Glu 

tgt act 
Cys Thr 

att att 

He He 

cat gca 
His Ala 
180 
cat gga 
His Gly 
195 



aag gag cat 
Lys Glu His 

cat t ta ggc 
His Leu Gly 

ggc gat gaa 
Gly Asp Glu 
55 

cag cct gaa 
Gin Pro Glu 
70 

gga cct teg 
Gly Pro Ser 
85 

t tc atg aat 
Phe Met Asn 

cac tct aaa 
His Ser Lys 

1 1 1 aaa at t 
Phe Lys He 
135 

tec gga ggg 
Ser Gly Gly 
150 

gag aat aca 
Glu Asn Thr 
165 

atg aat gaa 
Met Asn Glu 

gta tat gtg 
Val Tyr Val 



cca aga 
Pro Arg 

25 
tgg gtc 
Trp Val 
40 

ate tac 
He Tyr 

gac atg 
Asp Met 

cca teg 
Pro Ser 

get tac 
Ala Tyr 
105 
get get 
Ala Ala 
120 

aca cat 
Thr His 

tat tat 
Tyr Tyr 

cct gag 
Pro Glu 

tac cca 
Tyr Pro 
185 
tgg ggg 
Trp Gly 
200 



tac ctg ate 
Tyr Leu He 

act ggg act 
Thr Gly Thr 

att get cct 
He Ala Pro 
60 

ttt gtt tat 
Phe Val Tyr 
75 

aag aag eta 
Lys Lys Leu 
90 

aca atg aga 
Thr Met Arg 

gtg atg gee 
Val Met Ala 

caa gag atg 
Gin Glu Met 
140 

aga tat gat 
Arg Tyr Asp 
155 

gag aaa gac 
Glu Lys Asp 
170 

gac tec tgt 
Asp Ser Cys 

gaa aca tgg 
Glu Thr Trp 



cca gaa ctt tgc 
Pro Glu Leu Cys 
30 

gga gga gga att 
Gly Gly Gly He 
45 

tea gga gtg caa 
Ser Gly Val Gin 



gat ata 
Asp He 

aaa aaa 
Lys Lys 

gga gca 
Gly Ala 
110 
acc ctt 
Thr Leu 
125 

ata aaa 
He Lys 

gat atg 
Asp Met 

etc aaa 
Leu Lys 

gca gta 
Ala Val 
190 
gag aag 
Glu Lys 
205 



aat gaa 
Asn Glu 

80 
age cag 
Ser Gin 
95 

ggt gca 
Gly Ala 

etc ttt 
Leu Phe 

gga ata 
Gly He 

tta gtg 
Leu Val 
160 
gat aga 
Asp Arg 
175 

ctg gtc 
Leu Val 

gec aaa 
Ala Lys 
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acc atg tgt gag tgt tat gac tat tta ttt gat att gee gta tea atg 717 

Thr Met Cys Glu Cys Tyr Asp Tyr Leu Phe Asp He Ala Val Ser Met 

210 215 220 

aag aaa gta gga ctt gat cct tea cag etc cca gtt gga gaa aat gga 765 

Lys Lys Val Gly Leu Asp Pro Ser Gin Leu Pro Val Gly Glu Asn Gly 

225 230 235 240 

att gtc taa gecaaaagaa agtctaatta tatacagaga taaagctaaa 814 
lie Val 

cgtaattatt atttaaatga aagctatttt tttaaatgaa ttgaaatttt teatgatget 874 

actaatttgc cactaaatac tgcaaatggt caccctgaat ctcttctgac 924 



<210> 4 
<211> 242 
<212> PRT 
<400> 

Met Ser Gly 
1 

Gly Ala Gin 

Lys Gin Phe 
35 

Ser Leu Lys 
50 

Lys Glu Arg 
65 

Lys Asp He 

Cys Thr Pro 

Val He His 
115 

Pro Gly Arg 
130 

Lys Lys Cys 
145 

Val Pro He 



Cys Asp 
5 

Asp Lys 
20 

Tyr His 

His Gly 

He Gin 

Ser Gly 

85 
Leu Phe 
100 

Thr His 
Glu Phe 
Thr Ser 
He Glu 



Ala Trp Glu 

Glu His Pro 

Leu Gly Trp 
40 

Asp Glu He 
55 

Pro Glu Asp 
70 

Pro Ser Pro 



Ser Lys Ala 
120 

Lys I le Thr 

135 
Gly Gly Tyr 
150 

Asn Thr Pro 



Gly Asp 
10 

Arg Tyr 
25 

Val Thr 

Tyr He 

Met Phe 

Ser Lys 
90 
Tyr Thr 
105 

Ala Val 
His Gin 
Tyr Arg 
Glu Glu 



Cys Cys Ser Arg 
Leu He 
Gly Thr 



Ala Pro 

60 
Val Tyr 
75 

Lys Leu 

Met Arg 

Met Ala 

Glu Met 
140 

Tyr Asp 
155 

Lys Asp 



Pro Glu 

30 
Gly Gly 
45 

Ser Gly 

Asp He 

Lys Lys 

Gly Ala 
110 
Thr Leu 
125 

He Lys 
Asp Met 
Leu Lys 



Arg Cys 
15 

Leu Cys 

Gly He 

Val Gin 

Asn Glu 
80 
Ser Gin 
95 

Gly Ala 

Leu Phe 

Gly He 

Leu Val 
160 
Asp Arg 
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165 

Met Ala His Ala Met Asn Glu Tyr 
180 

Arg Arg His Gly Val Tyr Val Trp 
195 200 
Thr Met Cys Glu Cys Tyr Asp Tyr 

210 215 
Lys Lys Val Gly Leu Asp Pro Ser 
225 230 
He Val 



170 175 
Pro Asp Ser Cys Ala Val Leu Val 
185 190 
Gly Glu Thr Trp Glu Lys Ala Lys 
205 

Leu Phe Asp He Ala Val Ser Met 
220 

Gin Leu Pro Val Gly Glu Asn Gly 
235 240 
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RAW SEQUENCE LISTING DATE: 12/02/2002 

PATENT APPLICATION: US/09/937 , 90S TIME: 15:58:08 

Input Set : A:\0230-0169P.st25.txt 
Output Set: N:\CRF4\12022002\I937905.raw 

3 <110> APPLICANT: SHA, Shiken 

4 AOKI, Yoshiko 

5 NISHI, Yoshisuke 

7 <120> TITLE OF INVENTION: Novel Proteins, Gene Encoding the Same and Method of 
Utilization Thereof 

9 <130> FILE REFERENCE: 0230-0169P 
11 <140> CURRENT APPLICATION NUMBER: US 09/937,905 
C — > 12 <141> CURRENT FILING DATE: 2002-01-14 

14 <150> PRIOR APPLICATION NUMBER: PCT/ JP00/02080 

15 <151> PRIOR FILING DATE: 2000-03-31 

17 <150> PRIOR APPLICATION NUMBER: Japan 95092/1999 

18 <151> PRIOR FILING DATE: 1999-04-01 
20 <160> NUMBER OF SEQ ID NOS : 8 

22 <170> SOFTWARE: Patentln version 3.1 

24 <210> SEQ ID NO: 1 

25 <211> LENGTH: 840 

26 <212> TYPE: DNA 

27 <213> ORGANISM: Mus sp . 
2 9 <220> FEATURE: 

30 <221> NAME /KEY : CDS 

31 <222> LOCATION: (6).. (731) 

32 <223> OTHER INFORMATION: 

35 <22 0> FEATURE: 

36 <221> NAME/KEY: misc_feature 

37 <222> LOCATION: (1)..(840) 

38 <223> OTHER INFORMATION: Mouse macrophage cell RAW 264.7 
W — > 41 <400> 1 

42 gaacc atg tct ggc tgt caa get caa gga gac tgt tgc teg egg ccg tgt 50 
4 3 Met Ser Gly Cys Gin Ala Gin Gly Asp Cys Cys Ser Arg Pro Cys 



44 




1 








5 










10 








15 




46 


ggc 


gcg 




gac 


aag 


gag 




ccc 


cga 


ttc 


ctg 


ate 


cca 


gaa 


ctt 


tgc 


98 


47 
48 


Gly 


Ala 


Gin 


Asp 


Lys 
20 


Glu 


His 


Pro 


Arg 


Phe 
25 


Leu 


He 


Pro 


Glu 


Leu 
30 


Cys 




50 


aaa 


cag 


ttt 


tac 


cat 


ctg 


ggc 


tgg 


gtc 


act 


ggc 


act 


gga 


ggg 


gga 


ate 


146 


51 


Lys 


Gin 


Phe 


Tyr 


His 


Leu 


Gly 


Trp 


Val 


Thr 


Gly 


Thr 


Gly 


Gly 


Gly 


He 




52 








35 










40 










45 






54 


age 


ttg 


aag 


cat 


ggc 


aat 


gaa 


ate 


tac 


att 


get 


ccc 


tea 


ggc 


gtg 


caa 


194 


55 


Ser 


Leu 


Lys 


His 


Gly 


Asn 


Glu 


He 


Tyr 


He 


Ala 


Pro 


Ser 


Gly 


Val 


Gin 




56 






50 










55 










60 










58 




gag 


cgc 


att 


cag 


cca 


gaa 


gac 


atg 


ttt 


gtg 


tgt 


gac 


att 


aat 


gag 


242 


59 


Lys 


Glu 


Arg 


He 


Gin 


Pro 


Glu 


Asp 


Met 


Phe 


Val 


Cys 


Asp 


He 


Asn 


Glu 




60 




65 










70 










75 












62 




gac 


ata 


age 


ggg 


cct 




gca 


tct 


aag 


aag 


ctg 


aaa 


aaa 


age 


cag 


290 


63 


Gin 


Asp 


He 


Ser 


Gly 


Pro 


Pro 


Ala 


Ser 


Lys 


Lys 


Leu 


Lys 


Lys 


Ser 


Gin 
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RAW SEQUENCE LISTING DATE: 12/02/2002 

PATENT APPLICATION: US/09/937 , 905 TIME: 15:58:08 

Input Set : A:\0230-0169P.st25.txt 
Output Set: N:\CRF4\12022002\I937905.raw 

64 80 85 90 95 

66 tgc act cct ctt ttc atg aat get tat acc atg aga gga get ggc gca 338 

67 Cys Thr Pro Leu Phe Met Asn Ala Tyr Thr Met Arg Gly Ala Gly Ala 

68 100 105 110 

70 gtg att cat acc cac tct aaa get get gtg atg get acc ctt ctg ttt 386 

71 Val lie His Thr His Ser Lys Ala Ala Val Met Ala Thr Leu Leu Phe 
12 115 120 125 

74 cca gga cag gag ttt aaa att aca cat caa gag atg ate aaa gga ata 434 

75 Pro Gly Gin Glu Phe Lys lie Thr His Gin Glu Met lie Lys Gly lie 

76 130 135 140 

78 agg aaa tgt acc tea gga ggc tat tac aga tac gat gat atg tta gtg 482 
79. Arg Lys Cys Thr Ser Gly Gly Tyr Tyr Arg Tyr Asp Asp Met Leu Val 
80 145 150 155 

82 gta cct att att gag aac act cct gaa gag aag gat etc aaa gaa agg 530 

83 Val Pro lie lie Glu Asn Thr Pro Glu Glu Lys Asp Leu Lys Glu Arg 

84 160 165 170 175 

86 atg get cat gee atg aat gag tac cca gac tec tgt gcg gtt ctt gtc 578 

87 Met Ala His Ala Met Asn Glu Tyr Pro Asp Ser Cys Ala Val Leu Val 

88 180 185 190 

90 egg cgt cat ggg gtg tac gtg tgg gga gaa aca tgg gag aaa gca aaa 626 

91 Arg Arg His Gly Val Tyr Val Trp Gly Glu Thr Trp Glu Lys Ala Lys 

92 195 200 205 

94 acc atg tgt gag tgt tat gac tac ctg ttt gac att get gtc tec atg 674 

95 Thr Met Cys Glu Cys Tyr Asp Tyr Leu Phe Asp lie Ala Val Ser Met 

96 210 215 220 

98 aag aag atg gga etc gat cca aca cag etc cca gtt gga gaa aat gga 722 

99 Lys Lys Met Gly Leu Asp Pro Thr Gin Leu Pro Val Gly Glu Asn Gly 

100 225 230 235 

102 att gtg taa gccaagtgga tgectaagea tctccaacaa taaaacaaac 771 

103 He Val 

104 240 

106 teaattatge cttaaataaa actcagctgc ttttaaaaaa aaaaaaaaaa aaaaaaaaaa 831 
108 aaaaaaaaa 840 

111 <210> SEQ ID NO: 2 

112 <211> LENGTH: 241 

113 <212> TYPE: PRT 

114 <213> ORGANISM: Mus sp . 

116 <220> FEATURE: 

117 <221> NAME /KEY : misc_feature 

118 <222> LOCATION: (1)..(241) 

119 <223> OTHER INFORMATION: Mouse macrophage cell RAW 264.7 
121 <400> SEQUENCE: 2 

123 Met Ser Gly Cys Gin Ala Gin Gly Asp Cys Cys Ser Arg Pro Cys Gly 

124 15 10 15 

127 Ala Gin Asp Lys Glu His Pro Arg Phe Leu He Pro Glu Leu Cys Lys 

128 20 25 30 

131 Gin Phe Tyr His Leu Gly Trp Val Thr Gly Thr Gly Gly Gly He Ser 

132 35 40 45 

135 Leu Lys His Gly Asn Glu lie Tyr He Ala Pro Ser Gly Val Gin Lys 
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136 




50 








55 










60 












139 


Glu 


Arg lie 


Gin 


Pro 


Glu 


Asp 


Met 


Phe 


Val 


Cys 


Asp 


He 


Asn 


Glu 


Gin 




140 


65 








70 










75 










80 




143 


Asp 


He Ser 


Gly 


Pro 


Pro 


Ala 


Ser 


Lys 


Lys 


Leu 


Lys 


Lys 


Ser 


Gin 


Cys 




144 








85 










90 










95 






147 


Thr 


Pro Leu 


Phe 


Met 


Asn 


Ala 


Tyr 


Thr 


Met 


Arg 


Gly 


Ala 


Gly 


Ala 


Val 




148 






100 










105 










110 








151 


lie 


His Thr 


His 


Ser 


Lys 


Ala 


Ala 


Val 


Met 


Ala 


Thr 


Leu 


Leu 


Phe 


Pro 




152 




115 










120 










125 










155 


Gly 


Gin Glu 


Phe 


Lys 


He 


Thr 


His 


Gin 


Glu 


Met 


He 


Lys 


Gl 


He 


rg 




156 




130 








135 










14 0 










159 


Lys 


Cys Thr 


Ser 


Gly 


Gly 


Tyr 


Tyr 


Arg 


Tyr 


Asp 


Asp 


Met 


Leu 


Val 


Val 




160 


145 








150 










155 










160 




163 


Pro 


He He 


Glu 


Asn 


Thr 


Pro 


Glu 


Glu 


L 


Asp 


Leu 


ys 


Glu 




Met 




164 








165 










170 








175 






167 


Ala 


His Ala 


Met 


Asn 


Glu 


Tyr 


Pro 


Asp 


Ser 


c 


Ala 


Val 


Leu 


Val 


rg 




168 






180 










185 










190 






171 


Arg 


His Gly 


Val 


Tyr 


Val 


Trp 


Gly 


Glu 


Thr 


T 

rp 


Glu 




Ala 
a 


ys 


Thr 
r 




172 




195 










200 










205 








175 


Met 


Cys Glu 


Cys 


Tyr 


Asp 


Tyr 


Leu 


Phe 


As 
sp 


He 


Ala 


Val 


Ser 


Met 


ys 




176 




210 








215 










220 












179 


Lys 


Met Gly 


Leu 


Asp 


Pro 


Thr 


Gin 


Leu 


Pro 


Val 


Gly 


Glu 


Asn 


Gl 


He 




180 


225 








230 










235 








240 




183 


Val 
































187 


<210> SEQ ID NO 


3 


























188 


<211> LENGTH: 924 


























189 


<212> TYPE: 


DNA 




























190 


<213> ORGANISM: 


Homo sapiens 




















192 


<220> FEATURE: 




























193 


<221> NAME/KEY: 


CDS 


























194 


<222> LOCATION: 


(46 


■ - (774) 






















195 


<223> OTHER 


INFORMATION 
























198 


<220> FEATURE: 




























199 


<221 


> NAME/KEY: 


raise fee 


iture 




















200 


<222> LOCATION: 


(1) 


. (924 ) 






















201 


<223> OTHER 


INFORMATION 


Hun 




lormal brain 


tissue 










204 


<400> 3 






























205 


aagc 


cgtgcg c 


agattggag gccgcgcggg tccctggtct 


gggee atg tct ggc. tgt 


57 


206 
























Met Ser Gly Cys 




207 
























1 










209 


gat 


get tgg 


gag 


gga 


gac 


tgt 


tgt 




egg 


aga 


tgc 


ggc 


gcg 


cag 


gac 


105 


210 


Asp 


Ala Trp 


Glu 


Gly 


Asp 


Cys 


Cys 


Ser 


Arg 


Arg 


Cys 


Gly 


Ala 


Gin 


Asp 




211 


5 








10 










15 










20 




213 


aag 


gag cat 




aga 


tac 


ctg 


ate 


cca 


gaa 


ctt 




aaa 


cag 


ttt 


tac 


153 


214 


Lys 


Glu His 


Pro 


Arg 


Tyr 


Leu 


He 


Pro 


Glu 


Leu 


Cys 


Lys 


Gin 


Phe 


Tyr 




215 








25 










30 










35 






217 


cat 


tta ggc 


tgg 


gtc 


act 


ggg 


act 


gga 


gga 


gga 


att 


age 


ttg 


aag 


cat 


201 


218 


His 


Leu Gly 


Trp 


Val 


Thr 


Gly 


Thr 


Gly 


Gly 


Gly 


He 


Ser 


Leu 


Lys 


His 




219 






40 










45 










50 
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221 


ggc 


gat 


gaa 


ate 


tac 


att 


get 


cct 


tea 


gga 


gtg 


caa 


aag 


gaa 


caa 


att 


24 9 


222 


Gly 


Asp 


Glu 


lie 


Tyr 


He 


Ala 


Pro 


Ser 


Gly 


Val 


Gin 


Lys 


Glu 


Ara 


He 




223 






55 










60 










65 








225 


cag 


cct 




gac 


atg 


ttt 


gtt 


tat 


gat 


ata 


aat 


gaa 




gac 


ata 


agt 


297 


226 


Gin 


Pro 


Glu 


Asp 


Met 


Phe 


Val 


Tyr 


Asp 


lie 


Asn 


Glu 


Lvs 


Asp 


lie 


Ser 




227 




70 










75 










80 












229 


gga 




teg 


cca 


teg 


aag 




eta 


aaa 


aaa 


age 




tgt 


act 


cct 


ctt 


345 


230 


Gly 


Pro 


Ser 


Pro 


Ser 


Lys 


Lys 




Lys 


L 


Ser 


Gin 


Cys 


Thr 


Pro 


Leu 




231 


85 










90 










95 










100 




233 


ttc 


atg 


aat 


get 


tac 




atg 


aga 


gga 


gca 




gca 


gtg 


att 


cat 


acc 


393 


234 


Phe 


Met 


Asn 


Ala 


Tyr 


Thr 


Met 


Arg 


Gly 


Ala 


Gly 


Ala 


Val 


He 


His 


Thr 




235 










105 










110 










115 






237 


cac 


tct 


aaa 


get 




gtg 


atg 


gec 


acc 


ctt 


etc 


ttt 


cca 


gga 


egg 




441 


238 


His 


Ser 


Lys 


Ala 


Ala 


Val 


Met 


Ala 


Thr 




Leu 


Phe 


Pro 


Gly 


rg 


Glu 




239 








120 










125 










130 








241 


ttt 


aaa 


att 




cat 


caa 


gag 


atg 




aaa 


gga 


ata 


aag 


aaa 


g 


act 


489 


242 


Phe 


Lys 


lie 


Thr 


His 


Gin 


Glu 


Met 


lie 


L s 
ys 


Gly 


He 




ys 


ys 


Thr 




243 






135 










140 










145 










245 


tec 


gga 




tat 


tat 


aga 


tat 




gat 


atg 


tta 


gtg 


gta 


ccc 


att 


att 


537 


246 


Ser 


Gly 


Gly 


Tyr 


Tyr 


Arg 


Tyr 


Asp 


Asp 


Met 


Leu 


Val 


Val 


Pro 


He 


He 




247 




150 










155 






















24 9 


gag 




aca 


cct 


gag 


gag 




gac 


etc 


aaa 


gat 




atg 


get 


cat 




585 


250 


Glu 


Asn 


Thr 


Pro 


Glu 


Glu 




Asp 


Leu 


Lys 


Asp 


Arg 


Met 


Ala 


His 


Ala 




251 


165 










170 










175 










180 




253 


atg 




gaa 


tac 




gac 


tec 


tgt 


gca 


gta 


ctg 


gtc 


aga 


cgt 


cat 


gga 


633 


254 


Met 


Asn 


Glu 


Tyr 


Pro 


Asp 


Ser 


Cys 


Ala 


Val 


Leu 


Val 


Arg 


Arg 


His 


Gly 




255 










185 










190 










195 






257 


gta 


tat 


gtg 


tgg 


ggg 


gaa 


aca 


tgg 


gag 


aag 


gee 






atg 


tgt 


gag 


681 


258 


Val 


Tyr 


Val 


Trp 


Gly 


Glu 


Thr 


Trp 


Glu 


Lys 


Ala 


Lys 


Thr 


Met 


Cys 


Glu 




259 








200 










205 










210 








261 


tgt 


tat 


gac 


tat 


tta 


ttt 


gat 


att 


gee 


gta 


tea 


atg 


aag 


aaa 


gta 


gga 


729 


262 


Cys 


Tyr 


Asp 


Tyr 




Phe 


Asp 


He 


Ala 


Val 


Ser 


Met 




Lys 


Val 


Gly 




263 






215 










220 










225 










265 


ctt 


gat 


cct 


tea 


cag 


etc 


cca 


gtt 


gga 


gaa 


aat 


gga 


att 


gtc 


taa 




774 


266 


Leu 


Asp 


Pro 


Ser 


Gin 


Leu 


Pro 


Val 


Gly 


Glu 


Asn 


Gly 


He 


Val 








267 




230 










235 










240 












269 


gecaaaagaa agtctaatta tatacagaga 


i taaagctaaa 


cgtaattatt atttaaatga 


834 


271 


aagctatttt tttaaatga 


la ttgaaatttt 


: teatgatget 


actaatttgc cactaaatac 


894 


273 


tgcaaatggt caccctgaa 


it ctcttctgac 
















924 


276 


<210> SEQ ID NO: 


4 


























277 


<211> LENGT1 


I: 242 


























278 


<212> TYPE: 


PRT 




























279 


<213> ORGANISM: 


Home 


> sapiens 






















281 


<220> FEATURE: 




























282 


<221> NAME /KEY : 


misc 


: feature 






















283 


<222> LOCATION: 


(1) • 


. (242) 






















284 


<223> OTHER 


INFORMATION: 


Human n 




il brain 


tissue 










286 


<400> SEQUENCE: 


4 


























288 


Met 


Ser 


Gly 


Cys 


Asp 


Ala 


Trp 


Glu 


Gly 


Asp 


Cys 


Cys 


Ser 


Arg 


Arg 


Cys 
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289 


1 








5 










10 










15 




292 


Gly 


Ala 


Gin 


Asp 


Lys 


Glu 


His 


Pro 


Arg 


Tyr 


Leu 


He 


Pro 


Glu 




Cys 


293 








20 










25 










30 




296 


Lys 


Gin 


Phe 


Tyr 


His 


Leu 


Gly 


Trp 


Val 


Thr 


Gly 


Thr 


Gly 


Gly 


Gly 


He 


297 






35 










40 










45 






300 


Ser 


Leu 


Lys 


His 


Gly 


Asp 


Glu 


He 


Tyr 


He 


Ala 


Pro 


Ser 


Gly 


Val 


Gin 


301 




50 










55 










60 








304 


Lys 


Glu 


Arg 


He 


Gin 


Pro 


Glu 


Asp 


Met 


Phe 


Val 


Tyr 


Asp 


He 


Asn 


Glu 


305 


65 










70 










75 








80 


308 


Lys 


Asp 


■ He 


Ser 


Gly 


Pro 


Ser 


Pro 


Ser 


Lys 


Lys 


Leu 


Lys 


Lys 


Ser 


Gin 


309 










85 










90 










95 




312 


Cys 


Thr 


Pro 


Leu 


Phe 


Met 


Asn 


Ala 


Tyr 


Thr 


Met 


A 


Gly 


Ala 


Gly 


Ala 


313 








100 










105 










110 






316 


Val 


He 


His 


Thr 


His 


Ser 


Lys 


Ala 


Ala 


Val 


Met 


Ala 


Thr 


Leu 


Leu 


Phe 


317 






115 










120 










125 








320 


Pro 


Gly 


Arg 


Glu 


Phe 


Lys 


He 


Thr 


His 


Gin 


Glu 


Met 


He 


Lys 


Gly 


He 


321 




130 










135 










140 








324 


Lys 


Lys 


Cys 


Thr 


Ser 


Gly 


Gly 


Tyr 


Tyr 


Arg 


Tyr 


Asp 


Asp 


Met 


Leu 


Val 


325 


145 










150 










155 










160 


328 


Val 


Pro 


He 


He 


Glu 


Asn 


Thr 


Pro 


Glu 


Glu 


Lys 


Asp 


Leu 




Asp 


Arg 


329 










165 










170 










175 




332 


Met 


Ala 


His 


Ala 


Met 


Asn 


Glu 


Tyr 


Pro 


Asp 


Ser 


Cys 


Ala 


Val 


Leu 


Val 


333 








180 










185 










190 






336 


Arg 


Arg 


His 


Gly 


Val 


Tyr 


Val 


Trp 


Gly 


Glu 


Thr 


Trp 


Glu 




Ala 


Lys 


337 






195 










200 










205 






340 


Thr 


Met 


Cys 


Glu 


Cys 


Tyr 


Asp 


Tyr 


Leu 


Phe 


Asp 


He 


Ala 


Val 


Ser 


Met 


341 




210 










215 










220 










344 


Lys 




Val 


Gly 


Leu 


Asp 


Pro 


Ser 


Gin 


Leu 


Pro 


Val 


Gly 


Glu 


Asn 


Gly 


345 


225 










230 










235 










240 



348 He Val 

352 <210> SEQ ID NO: 5 

353 <211> LENGTH: 19 

354 <212> TYPE: DNA 

355 <213> ORGANISM: Artificial Sequence 

357 <220> FEATURE: 

358 <223> OTHER INFORMATION: Sense primer of position 4 to 22 of the mouse antigen g 

MMR1 9 

360 <400> SEQUENCE: 5 

361 ccatgtctgg ctgtcaagc 19 

364 <210> SEQ ID NO: 6 

365 <211> LENGTH: 21 

366 <212> TYPE: DNA 

367 <213> ORGANISM: Artificial Sequence 

369 <220> FEATURE: 

370 <223> OTHER INFORMATION: An antisense 'primer of position 714 to 724 of the mouse 
anitgen g 

371 ene MMR19 

373 <400> SEQUENCE: 6 

374 ccattttctc caactgggag c 21 

377 <210> SEQ ID NO: 7 

378 <211> LENGTH: 23 
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YOU MUST 
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FOLLOWING: 
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For Use Without 
Specification 
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COMBINED DECLARATION AND POWER OF ATTORNEY 



ATTORNEY DOCKET NO. 

0230-0169P 



for PATENT and DESIGN APPLICATIONS 

As a below named inventor, I hereby declare that: my residence, post office address and citizenship are as 
stated next to my name; that I verily believe that I am the original, first and sole inventor ( if only one inventor 
is named below) or an original, first and joint inventor (if plural inventors are named below) of the subject 
matter which is claimed and for which a patent is sought on the invention entitled: 

NOVEL PROTEINS, GENE ENCODING THE SAME AND METHOD OF UTILIZATION 

THEREOF 



the specification of which is attached hereto. If n 

the specification was filed on 

United States Application Number 



attached hereto, 



Insert Priority 
Information: 
(if appropriate) 



Insert Provisional 
Application(s): B 
(if any) 



the specification was filed on March 31, 2000 
International Application Number PCT/ JPOO/02080 
amended under PCT Article 19 on 



_ (if applicable) 



I hereby state that I have reviewed and understand the contents of the above identified specification, 
including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined in Title 37, 
Code of Federal Regulations, §1.56. 

I do not know and do not believe the same was ever known or used in the United States of America before 
my or our invention thereof, or patented or described iri any printed publication in any country before my or 
our invention thereof or more than one year prior to this application, that the same was not in public use or 
on sale in the United States of America more than one year prior to this application, that the invention has not 
been patented or made the subject of an inventor's certificate issued before the date of this application in any 
country foreign to the United States of America on an application filed by me or my legal representatives or 
assigns more than twelve months (six months for designs) prior to this application, and that no application for 
patent or inventor's certificate on this invention has been filed in any country foreign to the United States of 
America prior to this application by me or my legal representatives or assigns, except as follows. 

I hereby claim foreign priority benefits under Title 35, United States Code, §119 (a)-(d) of any foreign 
application (s) for patent or inventor's certificate listed below and have also identified below any foreign 
application for patent or inventor's certificate having a filing date before that of the applic 
priority is claimed: 



Prior Foreign Application (s) 

95092/1999 Japan 



Prio 



(Month/Day/Year Filed) 



(Month/Day/Year Filed) 



(Month/Day/Year File 



□ 
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□ 



ity Claimed 
□ 

s No 
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No 

□ 
No 
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No 
□ 



I hereby claim the benefit u 
application (s) listed below. 



ider Title 35, United States Code, §1 19(e) of any Un 



□ 
Yes 

Led States provisional 



Insert Requested 
Information: _ 
(if appropriate) 



(Application Number) (Filing Date) 

All Foreign Applications, if any, for any Patent or Inventor's Certificate Filed More Than 12 Months (6 
Months for Designs) Prior To The Filing Date of This Application: 



I hereby claim the benefit under Title 35, United States Code, §120 of any United States application (s) 
listed below and, insofar as the subject matter of each of the claims of this application is not disclosed in the 
prior United States application in the manner provided by the first paragraph of Title 35, United States Code, 
§1 12, I acknowledge the duty to disclose information which is material to patentability as defined in Title 37, 
Code of Federal Regulations, §1 .56 which became available between the filing date of the prior application 
and the national or PCT international filing date of this applic 

Insert Prior U.S. 

Application(s): ^ — — j — 
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I hereby appoint the following attorneys to prosecute th 
based on this application and to transact alPbusiness in the P 
and in connection with the resulting patent based on mstructi 
application papers to the attorneys identified below, unless the 
with a written notice to the 

Terrell C. Birch 
Joseph A. Kolasch 
Bernard L. Sweeney 
Charles Gorenstein 
Leonard R. Svensson 
Andrew D. Meikle 
Joe McKinney Muncy 
C.Joseph Faraci 

Send Correspondence to: 



ry: 

(Reg. No. L9.,3£2-)„ 
(Reg. No. 22,4£3-)=. 
(Reg. No. 24,443.). 
(Reg. No. 29^271) 
(Reg. No. 30,330) 
(Reg. No. 32 r 868) 
(Reg. No. 3JL33.4) 
(Reg. No. 323S0) 



, .o^o-jo.iegp 

application and/or an international application 
:nt and Trademark Office connected therewith 
received from the entity who first sent the 
sntor(s) or assignee provides said attorneys 



Raymond C. Stewart 
James M. Slattery 
Michael K. Mutter 
Gerald M. Murphy, Jr. 
Terry L. Clark 
Marc S. Weiner 
Andrew F. Reish 
Donald J. Daley 



[Reg. No. 21,066) 
[Reg. No. 28,380 ) 
[Reg. No. 29,680) 
[Reg. No. 28,977. ) 
[Reg. No. 3JLM1) 
;Reg. No. 32,181) 
;Reg. No. 33AA3.) 
;Reg. No. 3 4,313 ) 



B IRCH, STEWART, KOLASCH & B IRCH, LLP 

P.O. Box 747 • Falls Church, Virginia 22040-0747 
Telephone: (703) 205-800F^~FacsimaeT^(703r205:8d50 

I hereby declare that all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code and that such willful false statements mayjeopardize 
the validity of the application or any patent issued thereon. 
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